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Small and Medium Enterprises (SMEs) are widely recognized as an 
important part of the economy, particularly important in countries like Mexico, 
where SMEs make up almost 90% of the industry. However these SMEs do 
not consider their impact on the environment and surrounding communities to 
be a priority, and lack the proper information with regards to how to reduce it. 
The research presented in this thesis sets out to explore the implementation 
of Sustainable Design in Mexican SMEs, through the use of a guidebook in 
the form of a web based tool. This tool, tailored to the specific needs of the 
Mexican SMEs' aims to deliver·· clear and concise information, raise 
awareness and improve their environmental and social performance. 
Through a series of studies it was possible to identify that the socio-cultural 
and political context of the Mexican SMEs have an impact on the 
implementation of Sustainable Design. As well, these studies analyze if the 
proposed prototype tool is capable of working without external support. The 
findings from the studies were used to develop a theoretical framework for 
the future development of Sustainable Design information tools aimed at 
Mexican SMEs. 
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1 Introduction 
Small and Medium Enterprises (SMEs) are widely recognized as an 
important part of the worldwide economy, acting both as the backbone of 
local economies and as consumers of natural resources. This importance is 
especially evident in developing countries where 80% of the world's 
population is located (Lentz, 2001). Since the Rio summit (World 
Commission On Environment and Development, 1987) it has been 
acknowledged that sustain ability is a very important issue for industry. Since 
then, research into how to make SMEs more sustainable has been carried 
out. Outputs from this research have taken a variety of forms including: 
certifications (European Commission, 2004a), support programs 
(Envirowise, 2005a), creation of new practices along the supply chain (van 
Hemel, 1998) and development of guidebooks and web based tools for 
SMEs (Brezet and van Hemel, 1997). However, while SME related research 
has been prolific in Europe (ECODESIGN Team, 1996; Brezet and van 
Hemel, 1997; van Hemel, 2001; van Hemel and Cramer, 2002; European 
Commission, 2004b; Kane and Street, 2004; Mason, et al., 2004; Crul and 
Diehl, 2006) in the case of Latin America and especially in Mexico, is still 
scarce (Carrillo, 2007). In general, there is an information gap amongst 
Mexican SMEs about the available Sustainable Design solutions for them. 
This information gap is a result of the lack of clear and concise information 
available to such companies (Barrera, 2001). There is also a lack of 
understanding about how the local context might affect the application of 
proposed solutions. To cover these knowledge gaps, it is necessary to 
understand the differences and similarities between the Mexican and the 
European SMEs. These various issues will be discussed in the research 
project (see Figure 1.1). 
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Figure 1.1 Research Project Keywords. Image generated with Wordle (Feinberg, 2008) 
This research project draws on the unique position of the researcher, a . 
Mexican with Industrial Design training, who was offered the opportunity to 
study Sustainable Design in the UK, with funding from the Mexican Council 
of Science and Technology. This allowed the researcher to obtain a richer 
understanding of the work being carried out by European academia (in 
particular British academia), on how these Sustainable Design 
implementation experiences have been carried out, and also have much 
easier access to work carried out within Envirowise's Design Track program 
(Envirowise, 2005a) and the Sigma project (2001). While the current 
situation in the UK is far from perfect, it provides examples of how the 
problems are been tackled by the different players in the SME support 
structure. This offers a good opportunity to gather data about successful 
implementation cases in British SMEs that could provide guidance on which 
topics have to be addressed during similar initiatives with Mexican SMEs. 
The ongoing implementation process carried out in the UK provides the 
researcher with an opportunity to study the challenges posed by the British 
context and how knowledge is being transferred to British SMEs. 
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The background of the researcher allowed onthe insight to understand the 
particularities of the Mexican SMEs context. It also provided him with easier 
access to the Mexican SMEs required for the pilot and main studies, 
overcoming some of the barriers that the local context poses to foreign 
researchers (Diehl and Brezet, 2004). 
So far in Central America only one Sustainable Design focused project has 
been carried out. Ecodisefio Centroamerica focused on Costa Rica, 
Guatemala and Colombia and was run by researchers at Technical 
University of Delft in The Netherlands (Diehl and Brezet, 2004). This 
project provided useful insights into the study of the local contexts and 
needs that have to be addressed in such projects. However in Mexico, there 
have been very little research and projects in this regard. While there have 
been some initiatives by the GTZ (a German sponsored NGO) working with 
CANACINTRA1 (GTZ-Canacintra, 2002) in workshops for SMEs or the 
creation of consultancy services by the IPN2, very few projects have been 
carried out, specifically in the matter of knowledge transfer for raising 
environmental awareness or reducing environmental impact. It is possible to 
argue that the specific needs of the Mexican SMEs have an impact on how 
these attempts of knowledge transfer might fare. 
Whilst it is recognized that British, Costa Rican and Mexican SMEs have 
different challenges, this research draws on the assumption that they share 
common goals and may face similar problems in the way that sustainable 
design is communicated to them. However while the similarities provide a 
starting point for the development of web based tools and guidebooks, there 
are differences and particularities that should be addressed during this 
development, in order to make it suitable for the specific needs of the SMEs. 
Only by acknowledging the particularities of the local contexts it will be 
possible to propose tools that could have a beneficial impact with the SMEs 
1 Camara Nacional de la Industria de Transformaci6n (National Chamber of the 
Transformation Industry) 
'Instituto Politecnico Nacional (Polytechnic National Institute) 
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that are their target. It is the purpose of this research project to study this 
knowledge gap and provide new insight about the topic. 
1.2 Research questions 
The research addresses the following five questions: 
1. What are the barriers to applying Sustainable Design and Ecodesign 
approaches (such as design for dissembling, waste minimization, life-
cycle assessments), in Mexican SMEs? 
2. What do Mexican SMEs need in order to apply sustainable design 
measures in their processes? 
3. Can knowledge about sustainable design be transferred from the British 
and European SMEs to Mexico? 
4. Can some of the needs of Mexican SMEs, in particular the need for clear 
and concise information be solved by the creation of 'information 
networks' in the form of web tools and guidebooks? 
5. Can the implementation of Sustainable Design web tools and 
guidebooks have some beneficial impact on Mexican SMEs? 
1.3 Aim and Objectives 
The overall aim of this doctoral project is to identify a mechanism to transfer 
and apply European sustainable design knowledge into Mexican SMEs. The 
key objectives of this project are: 
• Objective 1: To understand the state of the art in sustainable design 
thinking in Mexico and UK. 
• Objective 2: To determine whether some of the solutions that are being 
used in UK or Europe can be used to help the application of sustainable 
design in Mexican SMEs. 
• Objective 3: To develop a tool or mechanism that raises environmental 
awareness among Mexican SMEs and provides them with information 
about Sustainable Design, tools and certifications. 
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• Objective 4: To verify if the tool developed for the project can help to 
raise the environmental awareness and motivation to Mexican SMEs to 
implement changes in their processes. 
• Objective 5: To understand how the context of Mexican SMEs can affect 
the application of Sustainable Design tools. 
• Objective 6: To propose guidelines of characteristics and contextual 
issues to consider when developing future Sustainable Design tools for 
Mexican SMEs. 
1.4 Thesis Structure 
This thesis is comprised of a further seven chapters; 
Chapter 2 presents a literature review in five parts. The first part is a review 
of concepts such as Sustainability, Ecocjesign and Sustainable Design. The 
second part presents an exploration of the current state of the art in Mexican 
SMEs', British SMEs and European initiatives whose objective was to 
introduce Ecodesign into Central American SMEs. The third part of the 
chapter reflects on basic theory about the knowledge transfer process and 
the barriers generated by local contexts that share similarities to the 
Mexican one. The chapter also discusses the role that the internet can play 
as an information delivery mechanism to Mexican SMEs. The fifth and final 
part presents an analysis of seven guidebooks and web based Ecodesign 
and Sustainable Design tools used in Europe and Central America. It also 
reflects on why the development of a web based tool can be proposed as 
solution to introduce Sustainable Design into Mexican SMEs. 
Chapter 3 explains the overarching strategy and the research 
methodologies followed to carry out the research project. It outlines the 
available research methods, the rationale behind those selected and how 
they were applied through this research project. 
Chapter 4 presents the results of the Scoping study, the purpose of which 
was to study and gain a better understanding of the context of Mexican 
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SMEs, particularly the cultural and the socio-political issues. This study. 
consisted of three parts: a case study of a Bovince Ltd British SMEs, a 
questionnaire applied to 50 Mexican SMEs and an interview with a Mexican 
expert in the area of environmental impact. The case study of Bovince Ltd, 
an SME of recognized environmental standards, aims to present a 
comparison point for the rest of the study about the implementation of 
Sustainable Design in an SME. The main focus of the study reports on the 
findings of a questionnaire distributed to a sample of Mexican SMEs and an 
interview with an university lecturer with expertise on the topics of Mexican 
SMEs and environmental impact. Finally it provides conclusions about the 
particular needs of Mexican SMEs and their context. 
Building in the data from Chapter 2 and 4, Chapter 5 presents the 
development of a prototype web tool (named Diselmex -Diseiio 
Sustentable, Empresas Limpias. Mexic03). It reports on a Pilot Study which 
aimed to investigate whether a pilot version of Diselmex worked as intended 
with the Mexican SMEs. As well the study aimed to identify which barriers 
arose from the local context. It reflects on the modifications made to 
Diselmex after the study. Finally this chapter presents a discussion about 
the challenges that the tool might face in terms of distribution and 
implementation amongst SMEs. 
Chapter 6 reports on the main study of the research project. In this study, 
Diselmex was used by four SME case study companies for a two month 
period. This chapter presents the analysis of the data gathered from the 
study and offers conclusions. 
Chapter 7 builds on the data gathered from the Pilot and Main studies, in 
order to develop a theoretical framework about the use of web based tools 
in the implementation of Sustainable Design into Mexican SMEs. This 
framework is inspired by previous knowledge transfer models. It reflects on 
the results of the studies and considers how they compare against the data 
3 Translated into English this means: Sustainable Design, Clean Companies. Mexico. 
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from the Literature Review and the Scoping Study. It then discusses the 
changes applied by the SMEs as result of the use of the tool during the 
studies. The discussion reflects on whether Diselmex fulfils its role in the 
knowledge transfer process. It discusses which challenges were solved or 
circumvented and summarizes the specific details of developing this kind of 
tools for Mexican SMEs. 
Finally, Chapter 8 presents the conclusions drawn from the PhD research 
project. It describes how the aim and objectives were fulfilled, presents 
overall conclusions, and explores the limitations of the project and new 
research routes. It finishes by outlining the contributions of this research to 
new knowledge in the field of study. 
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2 Literature review 
This chapter reports on the findings of the Literature Review carried out for 
this research project (see Figure 2.1). It covers the definitions of 
Sustainability, Ecodesign, Eco-redesign and Sustainable Design. Then draws 
together how these concepts are introduced into SMEs through support 
mechanisms. It reports the current status of the Mexican SMEs' context and 
knowledge transfer initiatives. It provides a description of the context of 
Mexican SMEs, regarding their environmental impact and support structure , 
as well as a brief overview of British SMEs context, in order to understand 
similar circumstances in different contexts. The chapter also reports on 
European initiatives whose objective was to introduce Ecodesign into Central 
American SMEs. 
LITERATURE 
REVIEW 
Figure 2.1 Literature Review topics and their connections 
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This chapter also reflects on basic theory about knowledge transfer process 
and the barriers faced in contexts. It reviews how it can be used to implement 
Sustainable Design into Mexican SMEs and the possible media to do it. It 
presents a reflection upon similar experiences in Central American that share 
similarities to the Mexican context. It provides an analysis of seven web tools 
and guidebooks, presenting the desirable attributes a prototype tool should 
have to carry out the knowledge transfer process with Mexican SMEs. 
Finally, an analysis of why the development of a web based tool might be 
necessary as possible solution for the knowledge transfer of Sustainable 
Design into Mexican SMEs is provided. The hypothesis that such a tool 
should be tailored to fulfil the particular needs of Mexican SMEs and address 
the particularities of their context is presented. 
In recent years, there has been a dramatic increase in the level of damage 
inflicted on the natural environment (Lovelock, 2006). Damage which is 
caused by the destruction of natural resources, increases in air pollution, the 
destruction of the ozone layer, spills of toxic materials as byproducts of the 
industrial process and lastly, due to the increasing number of products that 
are land filled at the end of their life. It is because of these problems that 
great importance has been given by governments, academia researchers 
and non-governmental organizations to raising environmental awareness 
among enterprises (Brezet and van Hemel, 1997; Envirowise, 2005a; UNEP, 
2006). 
However, for Small and Medium Enterprises, the process of raising 
environmental and social awareness is often hindered by different barriers 
and problems (such as lack of financial and technical resources, lack of 
support) (Gallagher and Zarsky, 2004; Gonzalez, 2005; Lino, 2007). Whilst 
this situation is noticeable in European SMEs, it seems to be even more 
noticeable in SMEs located in developing countries like Mexico (Barrera, 
2001; Cevallos, 2004; Gallagher and Zarsky, 2004). This is because the local 
context of such countries tends to affect the ability of their industry to be able 
to become more sustainable. 
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It is needed that before setting the context of this research , background 
concepts that are related to Sustainable Design and are used during this 
project have to be explained. 
2.1 Background Concepts 
This section defines Sustainable Development, Design, EcoDesign , 
Ecoredesign, Cleaner Production and Sustainable design, considers their 
relationship to one another in order to understand what Sustainable Design is 
and where it comes from (see Figure 2.2). 
SUSTAINABLE 
DEVELOPMENT __ 
Cleaner 
Prod uction 
Figure 2.2 The relation of different background concepts within the Sustainable Development 
universe. Adapted from Eco2-irn (1994). 
Sustainable Development encompasses the other concepts. Sustainable 
Design builds upon the concept of Ecodesign and the Eco-redesign, but 
includes a more holistic view of the different areas where a product has an 
impact. Cleaner Production is a similar concept with a production focus, 
rather than a product or service focus and can be perceived as a basis for 
Ecodesign. 
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2.1.1 Sustainable Development 
The concept of Sustainable development first emerged in 1987 in the UN 
report "Our Common Future" (World Commission On Environment and 
Development, 1987), but became widespread after the Earth Summit Rio in 
1992 (Hertsgaard, 2000). At the summit, it was concluded that any economic 
decision had to take account of the environment and that new production 
patterns needed to reconcile the needs of a growing population in developing 
countries with the environmental and social impact of satisfying these needs. 
(Earth Summit, UN Conference in Environment and Development, 1992; 
Brezet and van Hemel, 1997). Sustainable Development has been defined as 
"" .behavior that meets the needs of the present without compromising the 
ability offuture generations to meet their own needs.· (United Nations, 1987) 
As such Sustainable Development looks beyond the environment, to 
consider issues such as food, raw materials, population growth, national 
debts of developing economies, habitat destruction, climate change, inequity, 
migration, waste management, consumption patterns. These topics can be 
grouped in three main groups: economic prosperity, social needs and 
environmental impact, forming the three pillars of the Sustainable 
Development (Elkington, 1998). These groups present issues and problems 
that have to be solved in the present, but consider the impact they will have 
future of next generations (Brezet and van Hemel, 1997). Therefore, careful 
planning is required, in order to be able to consider the society's present 
needs, but also taking in account the future needs. 
2.1.2 Cleaner Production 
Cleaner production is defined by the United Nations Environment Programme 
(UNEP) as: 
"".the continuous application of an integrated preventive environmental 
strategy to processes, products, and services to increase overall efficiency, 
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and reduce risks to humans and the environment. Cleaner Production can be 
applied to the processes used in any industry, to products themselves and to 
various services provided in society." (UNEP, 2001) 
It is considered a 'win-win' strategy, as it aims to reduce the environmental 
impact of the companies in a preventive way, while at the same time 
improving their efficiency and profitability (UNEP, 2001). However it is an 
approach which tackles environmental issues at a late stage in the product 
development process and consequently has less impact. 
2.1.3 Design 
This section defines what is meant by the term 'design' within the context of 
this thesis. It goes on to illustrate that this definition differs from that given to 
'product design' or 'industrial design', which is important to recognize when 
understanding the way that Sustainable Design is interpreted through this 
project. 
Through this thesis a very broad definition of design is taken. It is illustrated 
by Heskett's definition (2005) that design is the, 
' .. . the human capacity to shape and make our environment in ways without 
precedent in nature, to serve our needs and give meaning to our lives 
... design is not only about initial decisions or concepts by designers, but also 
about how these are implemented and by what means we can evaluate their 
effects or benefit.' (Heskett, 2005):p5·p6) 
This understanding of design differs from product design or industrial design 
which is defined by Industrial Designers Society of America (1999) as, 
' ... the professional service of creating and developing concepts and 
specifications that optimize the function, value and appearance of products 
and systems for the mutual benefit of both user and manufacturer ... 
'Industrial designers develop these concepts and specifications through 
collection, analysis and synthesis of data guided by the special requirements 
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of the client or manufacturer. They are trained to prepare clear and concise 
recommendations through drawings, models and verbal descriptions. ' 
(Industrial Designers Society of America, 1999) 
While not all the Mexican companies, are necessarily design companies, 
many engage in design activities (as defined by Heskett) at some point in the 
processes of manufacturing a product or providing a service. For the 
purposes of this project, design is considered to be the act of developing and 
implementing products, services, strategies, concepts and processes to meet 
the needs of consumers. 
2.1.4 Ecodesign 
Ecodesign (also known as Design for the Environment or DfE (Rodrigo and 
Castells, 2002) in Spanish speaking countries) is an approach to design 
where the environment takes an important role in the decision making part of 
the design process, a role equal to the financial, ergonomic, functional, 
quality and aesthetic decisions (Brezet and van Hemel, 1997). It facilitates 
the identification of key environmental improvements at each stage of the 
product Iifecycle (Rodrigo and Caste lis, 2002), and aims to balance 
ecological, financial and productive requirements across the life cycle (Brezet 
and van Hemel, 1997). This leads to environmental quality in products, 
services or processes (Rodrigo and Castells, 2002), with the purpose of 
making environmentally friendly our production and waste patterns. 
Ecodesign implementation usually involves consideration of environmental 
impacts at each stage of the design process, often using tools such as the 
MET Matrix and the Ecoweb, (described in detail in section 2.10.2.1) which 
allow analysis of each Iifecycle element of the product (Bhamra and 
Lofthouse, 2007). Implementation can be driven by influences such as 
market pressure, competition, new legislations, cost savings, governmental 
subsides and ecolabelling programs among others (Rodrigo and Caste lis, 
2002). 
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Brezet (1997a) proposes a model that explains the different stages that 
Ecodesign innovation follows (see Figure 2.3). This model illustrates that as 
the complexity of the Ecodesign increases, the time, the information output 
and the level of innovation required also increases, until the changes are not 
only in the product, but in the infrastructure as well (Lofthouse, 2001 a). 
level 2: Redesign 
level 1 : Product 
Product ___ --I 
improvement 
level 3: Function 
Innovation 
level 4: System 
innovation 
----
5 10 20 Time (years) 
Product Improvement: The improvement of existing products with regards to pollution prevention and 
environmental care. Products are made compliant. . 
Product redesign: The product concept stays the same, but parts of the product are developed further 
or replaced by others. Typical aims are increased reuse of spare parts and raw materials, or minimising 
the energy use at several stages in the product life cycle. 
Function Innovation: Involves changing the way the function is fulfilled. Examples include a move from 
paper-based infonmation exchange to e-mail.orprivatecarsto.call-a-car. systems. 
System Innovation: New products and services arise requiring changes in the related infrastructure 
and organisations. A changeover in agriculture to industry-based food production, or changes in 
organisation, transportation and labour based on information technology. 
Figure 2.3 Four-stage model of Ecodesign innovation, developed by Breze! compiled by 
Lofthouse (2001) 
This model provides a useful basis upon which to understand at which stage 
a country's industry is focused, based on the solutions they are applying to 
reduce their environmental impact, how they see their social responsibility 
and vision they have of Sustainable Design. 
In order to implement Ecodesign a number of strategies have been 
developed over time. Some of the most notable Ecodesign strategies are 
used either during the design process or the production stage (see Table 
2.1 ). 
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Name 
Materials 
Selection 
Descri tion 
It is applied during the design stage, 
where it is considered the possible 
selection of materials: 
• biodegradable materials 
• renewable materials 
• recycled material 
• fewer material 
(Bhamra and Lofthouse, 2007) 
Minimization of It aims to optimize the processes by 
waste Material minimizing: 
Reuse of waste 
Material 
Analysis of the 
Life cycle of the 
product 
• the waste of raw material 
• the energy used 
• the packaging used 
(Bhamra and Lofthouse, 2007) . 
Aims to recycle waste materials to 
recreate new raw materials for new 
products. Examples: 
• plastic 
• steel 
• recycled composite materials like 
Tectan (which is made from 
reused Tetrapak) 
(Bhamra and Lofthouse, 2007) 
Its aim is to develop products that are 
sustainable through their whole life 
cycle in order to find and solve the 
major environmental impacts. 
This strategy has several tools 
available: 
• MET Matrix 
• Ecodesign Web. 
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Exam le 
Recycled fleece from recycled 
soda bottles (Lofthouse, 
2004a . 
~'.'-., .' ~ ' 
3M Stretchable tape in use 
(Design Institute of Australia, 
2004 
Speakers made from Tectan 
Lofthouse, 2004 
Design 
durability 
1999; Consultants PRe, 2000; PRe, 
2000; Design Institute of Australia . 
Industrial Design, 2004). 
for Its aim is to specify durable materials 
during the product design stage, in 
order to reduce the weak points, 
make it being more efficient. 
(Gertsakis, et aI. , 2001 ; Lofthouse, 
2001 a) 
Dual 
Functionability Its aim is to propose the creation of products that combine a range of 
functions. Examples of this are the 
modern mobile phones such as the 
iPhone. (Bhamra and Lofthouse, 
2007). 
Energy 
Efficiency Its aims to reduce the amount of energy that a product (or service) 
uses and therefore reducing the 
environmental impact through energy 
savings. Other options inside this 
approach include the use of 
alternative energy sources 
(Lofthouse, 2004). 
Its aim is to provide consumers with 
enough information through the 
product to modify their behaviour to 
make better choices (Lilley, et aI. , 
2005) 
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Ecodesign Web (Lofthouse, 
Design for 
disassembly 
It aims to design products with a wise 
use of conventional assembly means 
(e.g. nails, glue or screws) and using 
new assembling methods, to save 
raw materials and facilitate the repair 
and recycle parts of the products. (Ng 
and Diniz, 2002). 
Kambrook Axis Kettle (RMIT, 
1997) 
Kitchen Furniture made by the 
Canadian Company Knoll (Ng 
and Diniz, 2002). 
Table 2.1 Examples of Ecodesign strategies 
2.1.5 Ecoredesign 
Ecoredesign is the improvement of an existing product into a better version 
that is more environmentally friendly (Bhamra, et aI. , 2002). It is a design 
approach which aims is to reduce or eliminate many of a product's possible 
environmental problems, through redesign , without reducing the product 
quality or increasing the production costs (The Royal Melbourne Institute of 
Technology, 1997). Ecoredesign is achieved through approaches such as 
reducing raw materials, improvements in energy efficiency, increased 
durability or design for disassembled (The Royal Melbourne Institute of 
Technology, 1997). 
2.1.6 Sustainable Design 
Sustainable Design has been defined in many ways, some of them in a 
general sense, others more focused in areas such as product design. 
Manzini defines it as: 
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" ... a strategic design activity that conceives and develops sustainable 
solutions. That is, that generates sets of products, services and knowledge 
that enable actors (persons, companies, communities and/or networks of 
persons, companies and communities) to achieve sustainable results in 
sustainable ways, i.e. adopting sustainable strategies ... in other words a 
strategic design activity that transforms the existing systems and generates 
new ones characterised by a low material-energy intensity and a high 
potentiality in regenerating-ameliorating contexts of life (and consistent with 
the fundamental principles)" (Manzini, 2006: p 5) 
In comparison, Olto (2006b) says that 
" .. . sustainable design also involves optimizing performance and well-being. It 
can also aid business competitiveness which has led some to the notion of a 
'triple bottom line'. The triple bottom line seeks to expand the conventional 
economic or financial focus of the 'bottom line ' to include social and 
environmental calculations." (Olto, 2006b) 
Finally Thorpe defines Sustainable Design as: 
" .. Theories and practices for design that cultivate ecological, economic and 
cultural conditions that will support human well-being indefinitely. " (Thorpe 
2007: 12-13) 
In contrast, the Regional Coordinator of the Industry Program for Latin 
America and the Caribbean , Diego Masera (1999), provides a definition 
about Sustainable Product Design, 
" .. . the process which creates product designs that are sustainable in terms of 
the environment and resource-use whilst considering the need for the 
product." (Masera, 1999: p 29) 
In summary it can be said that Sustainable Design gives importance not only 
to the environmental impact and financial impacts of a 'system' (be it a 
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product, service, concept or process, but also to the social impacts that it will 
have during its creation , use and disposal. It addresses three main spheres 
of interaction for any system during its whole life cycle; ecology, economy 
and society (Masera, 1999; Otto, 2006a), while at the same time, fulfilling the 
needs of the individual in a more holistic way (Fuad-Luke, 2007; Thorpe , 
2007). Figure 2.4 shows an interpretation of the interaction of key elements 
(ecology, economy and society) of Sustainable Design. 
SOClo· 
Cultural 
NHQ 
Individual 
Well Being' 
Needs 
Economlca.;"'1 ..... -~~n'vric.nmental 
Needs Needs 
Figure 2.4 The three main spheres of sustainable design and their interaction with individual 
needs 
With the application of Sustainable Design methodology a system: 
• is environmentally friendly, 
• solves a necessity of society, 
• uses resources wisely, 
• provides financial revenue for the manufacturer (Masera , 1999; 
Datschefski, 2004) . 
• and fulfills a need to achieve the well being of the individual (Fuad-Luke, 
2007; Thorpe, 2007) 
It is interesting to note though , that while most of the definitions of 
Sustainable Design consider this triple bottom-line (ecology, economy and 
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society) in a wider sense of Design; the definition offered by Masera is closer 
to what Ecodesign (see section 2.1.2) is in terms of its environmental focus 
and is mainly aimed to Product Design. While most of the definitions 
previously offered made emphasis in the social impact that a system has, 
Masera's definition focuses more in the financial and environmental aspects 
of products (though it does consider social needs, just not in the same level 
of importance). It can be argued that this is a result of his experiences 
working within Mexico (Masera, 1999), where it seems that most of the 
companies sit on or below the first stage of the Brezet model ( 
Figure 2.3), as can be observed in the case studies presented in section 
2.3.3. As well , Mexican SMEs usually lack of design departments, which 
reduces their ability to generate their own original products. The Sustainable 
Design view in Mexico seems to be very focused on waste reduction of the 
products generated. This reflects how environmental action has been seen to 
developed in Europe, moving initially from End of Pipe to Cleaner Production 
to Ecodesign and then finally to Sustainable Design (see Figure 2.5). 
Four Stages of Environmental/Sustainable 
Philosophies Evolution 
o f--· .. ···) ,,· ......... · ..·· .... ·_ .... ··· .. · ..· .... ·_·_ .... _· .. ·-years ·--.... _· .. ··-._._ .. _ ......... -.1 ................. - .. _ ... _ ...... 
Cleaner 
Production 
Figure 2.5 The evolution of environmental philosophies. Adapted from Bhamra and 
Lofthouse (2007) and Ec02 .. irn (1994) 
Whilst the importance of the social aspect is acknowledged , it is reasonable 
to argue that most SMEs within the Mexican context are likely to be more 
familiar with Masera's concept of Sustainable Design than the other 
European definitions, due the cited lack of the ability to generate their own 
design. 
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As mentioned in section 2.1 .3, while SMEs are not necessarily design 
companies , it can be argued that they do engage in design activities at some 
level. Because of this it is considered that working with a similarly wider 
definition of Sustainable Design can help to improve the performance of the 
SMEs in different areas through balancing the triple bottom-line (ecology, 
society and economy) during the act of design, as defined at the end of 
section 2.1 .3. 
2.2 Mechanism to Support SMEs 
The management approach which is often adopted in SMEs is often very 
informal and ad hoc, relying on the knowledge and experiences of its 
employees (Rahimifard, et aI., 1999). It is therefore necessary that any 
mechanisms which are developed for SMEs respond to this informal ad hoc 
approach. 
Three types of mechanism can be identified : Integration strategies (company 
management and internal policies), Ecodesign strategies (design and 
production) and Educational strategies (support and promotion). These 
approaches work at different levels of the company, but are inherently related 
and work better in conjunction. Educational strategies help to introduce and 
raise awareness within companies, about new concepts, methods, 
certifications, policies, ideas and technologies available. Integration 
strategies help to apply this new information inside the company, while 
Ecodesign strategies have a more direct impact on the product and process 
development. 
2.2.1 Integration strategies 
Integration strategies aim to facilitate the development and implementation of 
internal environmental policies and Ecodesign strategies in a company. 
Johansson (2002) identified a range of strategies required to successfully 
integrate Ecodesign and Sustainable Design into a company, these include: 
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1. Management commitment to taking actions in favor of the environment. 
2. Clear Environmental Goals. 
3. Balance between business, commerce and environment. 
4. Developing a supply chain that shares common environmenta l goals . 
5. New ways of thinking regarding the environment, using training courses, 
examples and meetings among others. 
In Europe there are a number of examples where these strategic 
implementation approaches are introduced through guidebooks such as the 
SIGMA Project manual (The Sigma Project, 2003) or the EMAS Toolkit 
(European Commission , 2004b), which offer detailed explanations regarding 
the introduction of Ecodesign and Sustainable Design with in a company, 
product or procedure. 
2.2.2 Educational strategies 
These strategies are those which are related to the promotion and support of 
Sustainable Design methods, environmental awareness, social responsibility, 
certifications and policies inside a company. They also provide companies 
with the necessary tools to undertake the process of raising its environmental 
awareness. 
2.2.2.1 Creation of consultancies or other support system specialized in 
sustainable design for the SMEs 
This strategy serves the purpose of offering SMEs a support structure able to 
offer guidance on how apply sustainable strategies or solve specific problems 
within a company (Weenen and Benjamin, 2000) . These consultancies can 
be sponsored by governmental instances such as Envirowise (2005) or 
academia , as in the case of the CMP+L (Mexican Centre of Cleaner 
Production) in Mexico. This strategy can be used in tandem with the two 
other Educational strategies outlined below: 'promotion of the advantages of 
Sustainable Design', through delivery of workshops and training courses and 
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'development of information tools' , as they would be able to develop and 
promote such tools. 
2.2.2.2 Promotion of the advantages of the Sustainable Design 
The main objective of this strategy is to convince companies of the main 
benefits of raising their environmental awareness and applying Sustainable 
Design approaches in their products and services. It takes advantage of the 
drivers that represent the potential financial savings, social benefits, the 
ability to comply with certifications and new elements to remain competitive . 
This particular strategy can be very important to 'sell ' the idea to SMEs that 
are struggling to keep themselves in business (Masera , 1999; Vercalsteren , 
2000). It is usually employed by business chambers, non-governmental 
initiatives and consultancies through workshops and training courses 
(Fundaci6n Sinaloa EcoRegi6n, 2002; 2002; Envirowise, 2005a). This 
strategy is also supported by the use of case studies to show other potential 
user solutions implemented by companies of similar productive sectors. 
These case studies serve as sources of inspiration, information and new 
techniques knowledge that can be emulated by them. As well the case 
studies provide companies with tangible examples of the potential benefits of 
implements Sustainable Design strategies and approaches (CMP+L, 2001 ; 
Envirowise, 2005b) 
2.2.2.3 Creation of a source of information (e.g. guidebook) 
Information tools can help companies, particularly SMEs, to improve their 
performance (Rahimifard , et al ., 1999). The creation of a source of 
information for SMEs aims to provide tools which are adapted to their 
particular context, and provided in a concise, clear and organized way all the 
basic information needed to apply sustainable measures in a company 
(Design Work Group, 1999; Lofthouse, 2005). These types of information 
tools allows access to good quality, relevant information that can help SMEs 
to reduce their environmental impact and improve their social impact. The 
European sustainable design literature shows that in order to try and raise 
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awareness and understanding in SMEs, a wide range of different types of 
tools have been created by academia or governments in the last years. 
Seven of the most interesting and relevant to this project are : 
• EMAS SME Web Toolkit (European Commission , 2004b) 
• Information/Inspiration (Lofthouse, 2004) 
• The Sigma Guidebook (The Sigma Project, 2003) 
• Design for Sustainability manual (D4S) (Crul and Diehl, 2006) 
• PROMISE manual (Brezet and van Hemel , 1997) 
• Ecodesign Infoknoten (ECODESIGN Team, 1996) 
• Ecodiseno Centro America (CEGESTI , 2006) 
There are several factors to consider while developing a tool of this type such 
as distribution, local context, language, delivery mechanism, the audience 
and the content: since they affect how they will be implemented by the 
companies they are aimed for. 
2.3 State of the art situation in Mexico regarding the 
implementation of Sustainable Design 
Mexico is one of the two largest Latin American economies, along with Brazil 
(Carrillo, 2007). Within Mexico there is disparity in the wealth distribution 
between the different social sectors of the country, such as the income gap 
between the middle and upper class. This has an impact on the 
entrepreneurial activity, forcing it to be 'necessity based' rather than 
'opportunity based' (Carrillo, 2007). Most of this entrepreneurial activity is 
localized within SMEs. Mexican SMEs make up more than 80% of the 
companies in Mexico (Guevara and del-Rio, 2005) , however only 17% have 
access to sources of funding for equipment and quality materials , which has 
led to a severe lack of support in their development (Guevara and del-Rio, 
2005). 
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This 'necessity based' entrepreneurial activity, also called 'subsistence', often 
does not share the same views about environmental policy that 'opportunity 
based' entrepreneurial activity does. This is mostly due the lack of technical 
and financial support and the levels of bureaucracy they have to deal with 
due to their lack of structure and ability to comply with the requirements that 
credit and governmental organizations demand (Guevara and del-Rio , 2005). 
Within Mexican SMEs' performance is affected by the government, and 
external support networks (formed by Non Governmental Organizations', 
academia and Technology centers and the family (Carrillo , 2007)) , who 
provide information, funds and technical support (see Figure 2.6) , as can be 
seen through the case studies in Section 2.3.3. Within Mexico about 33.5% 
of the entrepreneurs are strongly influenced by their families , who often act 
as the initial source of funds to start up the company, as such most Mexican 
SMEs are family businesses (Carrillo, 2007). 
,/ 
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SMEs 
Figure 2.6 Illustration of the roles of the Government and the Support Networks on SMEs' 
performance. 
Mexico lacks a national system of innovation, like those in developed 
countries where academia or private sector research leads to the 
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development of new techniques , products and ideas. This means that SMEs 
usually lack access to R&D departments (Carrillo, 2007). However Mexican 
SMEs seem to be adept at taking technical knowledge into the market 
(Carrillo, 2007). Most Mexican SMEs obtain the information they need from 
magazines and internet sites (Carrillo, 2007). This results in a less personal 
and more isolated work approach, with reduced information networks where 
to exchange ideas and experiences. The isolated work approach results in an 
increment in the level of competence between companies. As a result of this 
the start-up process for a company can last up to 6 years, reducing the ability 
to adapt their offer to the requirements of the market by the time the 
company is launched (Carrillo, 2007). 
2.3.1. Governmental support 
The key driver for the Mexican government to create environmental policies 
comes from external pressures exerted through the NAFTA trade 
agreements signed with the United States of America and Canada (Gallagher 
and Zarsky, 2004). Different branches of the Mexican Ministry for Natural 
Resources (SEMARNAT), such as the National Institute of Ecology (INE) and 
the Federal Ministry for Environmental Protection (PROFEPA), have been in 
charge of developing and enforcing environmental policies and support 
structures for industry as a result of this agreement. However at regional and 
local governmental levels, the situation is different. The lack of resources and 
technical knowledge about environmental policies that upper governmental 
level has, renders these branches unable to provide assistance to any 
endeavor aimed at integrating sustainable (Gonzalez, 2005). 
Mexican environmental policies are considered to be a good standard by 
organizations such as the FDI (Foreign Development Investment) (Gallagher 
and Zarsky, 2004), but these policies have an "end of the pipe" focus, and 
are only concerned with establishing limits to reduce the environmental 
impact of issues such as air pollution and landfill waste. They do not enforce 
prevention, continuous improvement and development of the communities 
where the companies are established (Barrera, 2001). In addition to this, due 
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to ongoing financial crises (Gallagher and Zarsky, 2004) and the necessity of 
attracting foreign investors , it is argued that the government does not do 
enough to enforce these standards when it comes to foreign enterprises 
(Gallagher and Zarsky, 2004). This sets a poor precedent for local SMEs, 
who see no reason to comply with those standards . It can , also be expensive 
to both government and SMEs to enforce these standards (Ayala, 2003) . 
Another recognized problem is that most of the governmental programs only 
reach medium and large companies , and not the small ones (Barrera, 2001). 
For example, the Mexican government offers small grants to support SMEs 
who wish to reduce their environmental impact. However, most of these 
grants are denied to SMEs either because the request to obtain the grant 
lacks proper financial information or the internal procedures of the company 
are not aimed at preventing pollution (Guevara and del-Rio , 2005). This is 
contradictory, since as was mentioned before , governmental policies are not 
focused on prevention , but on the "end of the pipe" (Barrera , 2001). In the 
Mexican context, these contradictions are the result of the fragmented links 
between government and companies , especially at the local levels where 
there is a disconnection and lack of networKing between SMEs and 
government. 
Finally, it seems that external stimuli , in the form of environmental policies 
created by trade agreements, are becoming an important reason to apply 
sustainable design. This is because in order to be able to compete in foreign 
markets as well in the internal ones, companies must comply with these 
environmental policies. 
2.3.2 Non governmental support networks 
As outlined by Romo (2003) support networks fall into one of the following 
categories: 
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• Industry chambers, such as CONIECO (National Chamber of 
Entrepreneurs committed with the Environment) and one of the main 
actors in Mexican industry the CANACINTRA (National Chamber of the 
Transformation Industry). 
• Academic and research centers, the most prominent being the CMP+L 
(Mexican Centre of Cleaner Production) , sponsored by the Polytechnic 
Institute of Mexico. 
• Non-governmental organizations, foundations created by international 
cooperation enterprise, in particular, the GTZ (Deutsche Gesellschaft fOr 
Technische Zusammenarbeit), who has worked in conjunction with 
CANACINTRA to offer workshops aimed at explaining and guiding SMEs 
through the integration of Sustainable Design. 
• International institutions, such as the PNUMA (United Nations Program 
for the Environment) and the CEPAL (Economy Commission for Latin 
America and the Caribbean) . 
Although there is progress in the creation of support networks for the SMEs, 
the links between the networks and the enterprises are not strong enough. 
This is because the process of creation has found initial reluctance (Carrillo, 
2007) from the SMEs and the attempts of the networks to promote 
cooperation between SMEs are still isolated cases. Coupled with the lack of 
financial resources and weak links between academia and industrial activity, 
the effectiveness of those support networks and the quality of information has 
been reduced (Casalet, 1999; Romo, 2003; Gonzalez, 2005). 
2.3.3 Case study examples of sustainable design consideration in 
Mexico 
In order to investigate which approaches were applied , by companies and 
NGOs in order to reduce the environmental impact and raise awareness 
within SMEs, case studies were researched . This also illustrated which 
solutions were most likely to be applied within the Mexican context and as 
such at which level of Brezet's model (see 
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Figure 2.3) the Mexican SMEs sit. Following a broad literature search , 
searching a trawl of governmental, NGOs and companies websites, 
magazines and newspapers, only seven Mexican case studies were found . 
This could be because there are not many examples or it could be because 
in Mexico, it is not common practice for SMEs to write corporate and 
environmental reports . As such , all of the well documented cases found 
during the literature were used in this research (see Table 2.2) 
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Table 2.2 Mexican case studies analyzed during the research (Masera, 1999; CMP+L, 2001; 
Fundaci6n Sinaloa EcoRegi6n, 2002). 
The Mexican case studies reviewed as part of this literature review reported 
that the most commons problems faced by the SMEs related to the excess of 
not used raw material, high production costs and the generation of air and 
water pollution. 
The majority of the changes applied by the companies was related to raising 
of awareness among the staff regarding the importance of reducing waste. 
Most of the solutions could be considered "Iow technology" since they only 
required small changes in the equipment (such as changing the type of filters 
a painting chamber used or acquiring better water pumps) or the raw 
materials selected (use of biodegradable oils), with only one case (Artesanos 
Purepechas) involving the redesign of the product (chairs in this particular 
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case) to reduce the use of the raw materials. Generally the solutions applied 
did not required great expertise and resulted in an increase of financial 
savings. This demonstrated that Mexican SMEs are only achieving level 1 
on Brezet's 'Four-stage model of innovation (see 
Figure 2.3). 
2.4 State of the Art situation in British SMEs regarding the 
implementation of Sustainable Design 
This section provides a brief overview of the state of the art situation in the 
UK regarding the implementation of Sustainable Design and the raising of 
environmental awareness amongst SMEs. Particular focus is given to the 
governmental and non-governmental support that British SMEs have access 
to. 
2.4.1 Governmental support 
British government interest in enforcing sustainable practices amongst its 
SMEs comes from the need to stimulate environmental change in industry 
(Smith, 1999). The Department of Trade and Industry and the Department of 
Environment, Food and Rural Affairs recognize the importance of 
environmental performance and social responsibility (Charter and Belmane. 
2000). As such they are incorporating these concepts into business 
regulation programs. Their policies are aimed at preventing pollution 
(Pollution Prevention and Control) and waste management (Environmental 
Permitting Regulations) (DEFRA, 2002). In the UK between (2001 - 2008), 
the most prominent provider of sustainable design support has been 
Envirowise through Design Track, a government-funded program that worked 
through local networks and offered environmental and business assistance. 
Envirowise have helped to save more than £1.3 billion in the British industry 
(Envirowise, 2005a). 
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Local governments are very important as information sources for SMEs that 
aim to apply environmental practices. Further support is provided through 
Business Links (a government funded initiative) or Green Business clubs (a 
synergy between local governments and companies). There is conflicting 
opinion regarding the suitability of Business Links as a source of advice. 
Smith (1999) identified that SMEs prefer Business Links as a source of 
information, as they are independent of commercial pressure. Where as 
Charter and Belmane (2000) have found that SMEs do not see Business 
Links as the best source of advice, because of their lack of experience 
working with small business and the limited number of professionals with 
knowledge in sustainable design. 
2.4.2 Non Governmental Support networks 
Universities and research centers also contribute support via consultancy 
and research projects. For example, Design Wales, a program linked with 
University of Wales Institute Cardiff, offer local SMEs Ecodesign support for 
product and packaging design. Between 2000 and 2002 funding initiatives 
such as the EPSRC Sustainable Technologies Initiative aimed specifically at 
SMEs, enabled universities such as Cranfield and Bath to support specific 
research and development projects (Lofthouse, 2001 b) in collaboration with 
SMEs. However these projects often require a considerable financial 
commitment from the company, which can limit the accessibility of this 
approach to larger, more successful SMEs. Another non governmental 
support network available to SMEs in the UK is Groundworks, an 
environmental regeneration charity, which operates through local networks 
and has a central unit which advises companies about environmental 
problems and solutions to them (Charter and Belmane, 2000; Tukker, et al., 
2000). 
2.4.3 Joint initiatives between Governmental and non-
governmental bodies 
As well as discrete governmental projects and discrete non-governmental 
projects, UK SMEs also benefit from joint projects between government and 
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NGOs. The best known example of this is the SIGMA Project, which was 
launched in 1999 and is it still ongoing. This project is sponsored by with the 
UK Department of Trade and Industry in partnership with the British 
Standards Institution, Forum for the Future and AccountAbility (The Sigma 
Project, 2003). The SIGMA Project is discussed with more detail. in section 
2.10.3 
2.4.4 Findings from the British case studies 
This section provides case study examples from British companies to 
investigate kind of solutions implemented by British SMEs and the type of 
problems they were facing. Most of the British case studies considered 
during this literature review came from reports available on the Envirowise 
website (2005b). This is because Envirowise is considered a specialist in 
generating case studies dealing with sustainability in companies. Moreover, 
its cases studies provide concise information regarding solutions applied in 
companies of different sectors across the UK. The rest were published on the 
Design Wales website (2005) or on companies' own websites. Table 2.3 lists 
the British SMEs investigated during this study. In the UK it is common 
practice to publicize successful sustainability case studies, as such there 
were a much broader range of cases to select from. In light of this the case 
studies which: provided information about the process of reducing the 
environmental impact; used measures that had a direct impact in their 
processes; and/or stated the commitment of management levels, were 
selected. 
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8. Terinex Ltd Packaging packaging 
9. Frost Electroplating Electroplating 
10. Phil Oakley Fishing rods Using Ecodesign 
11. Transco Plc. Gas transporter guidelines to create new 
products 
12. Bovince Ltd. Printing company See case study (section 
4.1) 
Table 2.3: British case studies analyzed during the research (Geerts and Smith. 2001; Hall. 
2001; Design Wales. 2005; Envirowise. 2005b) 
Most of the reported problems in British SMEs were related to the waste 
output of their processes, the unnecessary waste of raw materials and 
packaging, the excess of energy used and the air pollution (see Appendix 11). 
Some of the solutions applied were: 
• the redesign of the products, as in the case of Transco Plc and the 
creation of a product that reuse old batteries (Design Wales, 2005) 
• the redesign of the packaging, like Macmillan Distribution Ltd, where they 
obtained help for redesign a box for their products. This design reduced 
the amount of material needed for its creation (Envirowise, 2005b). 
• changing the production process, sometimes modifying the equipment or 
requiring the installation of new one, e.g. Pentos Office Furniture Plc, 
where the packaging process was changed for a more efficient, safer 
option (Envirowise, 2005b). 
Applying Ecodesign in the early stages of the product development process, 
particularly the design stage, demonstrates a move away from more 
traditional 'end of the pipe' approaches. The implementation of these 
sustainable measures led to savings and cost reductions for the company 
(e.g. Bovince Ltd or Macmillan Distribution Ltd) and helped them to reduce 
their environmental impact. It can be assumed that financial savings are an 
important driver for companies. 
Based on the data derived from these twelve case studies it appears that 
British SMEs are obtaining between Level 2 (product redesign) and Level 3 
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(function innovation, as in the case of Terinex Ltd) on Brezet's model of Eco-
Innovation (see Figure 2.3), in comparison with Level 1, being achieved by 
Mexican SMEs. 
2.5 Sustainable Design implementation cases in Central 
America by European initiatives 
In order to provide the researcher with examples of the implementation of 
Sustainable Design in contexts closely related to Mexico, case studies from 
other countries in the Central American region were searched. All of the case 
studies which were found were carried out during a joint project between the 
Technical University of Delft, and the CEGESTI in Costa Rica (CEGESTI, 
2006). This project was divided in two stages: 
• Stage I (1998 - 1999): focused on nine Ecodesign projects and the 
introduction of Ecodesign in local academia. 
• Stage 11 (2000-2001): focused on the development of Central American 
, professionals in Ecodesign, study of eco-indicators and the execution of 
hew projects. 
Its principal objective was the promotion of environmental development of 
products in Central America, focused mainly on developing the local use of 
Ecodesign and sharing knowledge with the local academia (CEGESTI, 
2006). 
This project included the transference of the PROMISE Manual (Brezet and 
van Hemel, 1997) (outlined in section 2.9.5) to the local context (Diehl, et aI., 
2001). Through this project it is possible to see the knowledge transfer of 
European Sustainable Design and Ecodesign into a context similar to the 
Mexican one. Whilst there are differences between Mexico and the other 
Central American Countries, it is possible to see from this project the kind of 
barriers posed by moving between contexts. 
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(CEGESTI, 2006). 
All the sectors where these companies are located, are considered 'Iow tech' 
(Diehl and Brezet, 2004). The authors, of this project recognized it was 
necessary to consider some aspects from the Costa Rican culture in 
particular (Diehl, et al., 2001) and the Latin American one in general (Diehl 
and Brezet, 2004). These characteristics include the collective nature of the 
society, the need for personal contact for the Ecodesign tool and fear of 
unknown situations. This led to the use of incremental innovations such as 
the redesign of products using local materials, producing packaging locally, 
analysis of the supply chain (Diehl, et al., 2001) (see Appendix 11). 
Most of the changes implemented in these companies dealt with optimization 
of raw material, cost and energy savings and compliance with enviror:tmental 
standards. However, in a few cases, product redesign took place. However, 
these changes kept a "Iow technology" solution level, in compliance with the 
particular needs of the context, reaching a compromise between the 
solutions proposed and the means available to the companies. Therefore it is 
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possible to classify the Central American companies involved as achieving 
Level 2 (product redesign) on Brezet's model of eco-innovation illustrated in 
Figure 2.3. The involvement of researchers from TU Delft, fulfilled the role of 
a design consultancy, filling a spot that usually SMEs left unattended or 
unavailable due limited resources. This involvement also solved the problem 
of lack of information sources about Sustainable Design or Ecodesign, and 
provided concise and customized knowledge to the SMEs. 
2.6 Similarities and differences between sustainable design 
implementation in Mexico, UK and Central America 
From analysing and comparing the three contexts; Mexico, the UK and 
Central America, it is possible to draw conclusions about the similarities and 
differences between them in terms of the barriers experienced by SMEs, 
regarding the implementation of Sustainable Design. Four barriers were 
relevant to all three contexts: 
• A lack of a clear and concise concepts tenms, certifications and process 
regarding environmental impact and sustainable design. 
• A lack of resources, either internal (enough capital to undertake the 
process) or external (governmental support). 
• Limited access to experts that can offer guidance. 
• The specific challenges posed by the local industrial culture and the 
political and socio-cultural context in general. 
However, Mexican SMEs suffer from additional barriers, 
• A lack of sources of information to acquire knowledge regarding the basic 
concepts of Sustainable design, the strategies, tools and benefits 
associated with them (Barrera, 2001; Romo, 2003; Cevallos, 2004; 
Gallagher and Zarsky, 2004). 
• A lack of enforcement of environmental policies. 
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• The fact that most Mexican SMEs tend to see environmental regulations 
and improvements, more as a requirement or a lUxury rather than a way 
to enhance their processes. (Romo, 2003). 
• Environmental policies being enforced through the use of 'fear tactics' 
(such as fines and threat of closure) by the government (Mercado and 
Maria de Lourdes Blanco, 2005). 
By analyzing the case studies it was possible to identify number of similar 
characteristics of SMEs which appeared to enhance the successful 
implementation Sustainable Design or environmental policies, these 
included: 
• The view that sustainable design or the application of environmental 
policies are a way of being competitive, increasing savings and becoming 
sustainable, leading to increased income. 
• A sense of responsibility toward the community (Hall, 2001). 
• Commitment from the management to the application of sustainable 
measures. 
• Commitment to educate the personnel within the company. 
• Constant measurement and improvement (Hall, 2001). 
In British SMEs, the key success factors included the accessibility to an 
active network of sources of information such as Envirowise and relevant 
guides (e.g. Bovince used the Sigma guide); and the external pressure from 
the supply chain and consumers. Similarly, in the Central American cases, 
the support provided by the Ecodiseilo CentroAmerica supported the usual 
lack of design knowledge that most SMEs in such regions lack due to the 
limited resources they have. 
However, in the case of Mexican SMEs, the success of applying Sustainable 
Design depends mostly on the will to challenge the cultural establishment 
predominant among the Mexican industry (Romo, 2003) and the wish to 
participate in programs aimed at the prevention of pollution (CMP+L, 2001). 
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It has to be noted that while for British SMEs there is a certain level of 
support from the government, the same can not be said for Mexican SMEs 
(and similarly, the Central American cases). The support for the later has 
come from initiatives by NGOs. 
Finally, it seems that the nature of British SMEs is opportunity based rather 
than necessity based as is the situation in the majority of MexicanSMEs. It is 
possible to infer then, than this has an impact on how British and Mexican 
SMEs address the needs of complying with environmental regulations and 
new demands of the market. It may also explain the different approaches that 
they use to do this. 
2.7 Information requirements 
The literature suggests that when an SME has decided to apply sustainable 
approaches, it appears to need several types of information, in order to 
decide which measures they should apply. These information needs are 
similar regardless of the context and include: 
• information about legislation and governmental policies. 
• a basic understanding of what sustainable design is - in terms of clear, 
understandable definitions. 
• information about available certification and their requirements (e.g. in 
Europe companies can apply for EMAS and ISO 14001 certifications and 
in Mexico SMEs can apply for ISO 14001.) 
• technical information (e.g. manufacturing processes, disassembly 
processes) 
• information about eco design strategies (e.g. reuse of materials) 
• access to relevant tools, (e.g. LCA, Ecodesign web) 
• implementation methodologies (e.g. processes for implementing 
environmental policies in company such as EMAS) 
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For British SMEs, this information is provided in a number of different ways, 
via; workshops, websites, one-to-one meetings and guidebooks. The 
European Union, through one of their websites, offers a web toolkit dedicated 
to this purpose (European Commission, 2004b). This site was created with 
the purpose of finding alternative ways to reach SMEs and provide them with 
tools suited to their needs (M0l1er and Erdal, 2003). In some instances, such 
as the SIGMA Project, there is input by the government (The Sigma Project, 
2003) in the development of the tools, which allows better access to the 
environmental policies and the requirements that SMEs must abide to. 
In the case of Costa Rica and other Central American countries, the 
information is provided through the Ecodiseiio Centro America project 
(CEGESTI, 2006), through joint projects and workshops. In Mexico, what 
information is provided seems to only be provided in projects sponsored by 
NGOs such as the GTZ, CANACINTRA and the CMPL (CMP+L, 2001), 
through workshops. In Mexico and the rest of Centro America, there is no 
input by the government. 
It is worth noting that despite the variety of sources, some British SMEs have 
reported difficulties in accessing reliable and relevant information for their 
particular needs (Smith, 1999). According to Lofthouse (2005), one of the 
consistent problems that designers have when trying to apply Ecodesign, is 
that usually the information is scattered, requiring valuable time to find and 
study it. This is likely to be a problem also experienced by SMEs. As 
mentioned by Barrera (2001) there is a disparity and confusion of terms that 
tend to be grouped by SMEs, under the same idea, despite their differences. 
2.8 Problems specific to the Mexican context 
Understanding how environmental awareness is raised and how Sustainable 
Design or Ecodesign has been introduced between SMEs in UK and Central 
America, can provide insights into how similar solutions can be applied in 
Mexican SMEs. It can be concluded, based in the information reported in the 
literature, that a key deficit amongst SMEs appears to be the lack of pertinent 
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information and knowledge about Sustainable Design, how to raise 
environmental awareness or how to reduce their environmental impact. 
The literature review suggests that little information is freely available and it is 
too dispersed to be used in an effective way. Coupled with the language 
barrier, the confusion of terms and a lack of awarenessl understanding, any 
effort to obtain information is hindered by confusion (Casalet, 1999; Barrera, 
2001; Romo, 2003). 
Given the fragmented nature of Mexican support networks, the poor reach of 
governmental programs, the enforcement through fear of environmental 
policies (Mercado and Maria de Lourdes Blanco, 2005) and the lack of 
information available, it is possible to understand the reasons of such 
confusion and lack of information. This could also explain why the application 
of Sustainable Design or any environmental policy might be hindered 
amongst Mexican SMEs. It is also possible to conclude that Mexican SMEs 
do not have the access to the same quantity of good quality, relevant 
information as environmental policies, available certifications, tools and clear 
concepts. Information that can help SMEs to reduce their environmental 
impact and improve their social impact. Lentz (2001) states that due to the 
particular barriers of the SMEs in developing countries (e.g. Mexico), one of 
the best strategies to provide the required information on how to apply 
Sustainable Design, is the implementation of guidebooks. 
Based on the success of the cases such as the SIGMA guidebook, the 
EMAS website (M0l1er and Erdal, 2003) and the experiences of the 
Ecodiseiio Centro America Project (Diehl, et al., 2001; CEGESTI, 2006) it 
. could be argued that in order to carry out the knowledge transfer of 
Sustainable Design, it is necessary to develop 'information networks or 
sources' for Mexican SMEs. These 'information networks or sources' can be 
developed either in the form of guidebooks or web based tools whose 
function is to fill the knowledge gap of Mexican SMEs. 
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2.9 Know/edge transfer mechanisms 
One of the approaches used to raise environmental awareness and increase 
the sustainability of companies, has been the development of tools (e.g. 
guidebooks, websites), as illustrated in section 2.6. The main objective of 
these tools is to transfer knowledge to SMEs. 
Knowledge transfer is defined, by Major and Cordey-Hayes (2000) as: 
"the conveyance of knowledge from one place, person ownership, etc to 
another" 
It is the process of transferring a series of know-how procedures, information 
and expertise from those who originated the knowledge or have improved it, 
into a recipient that will apply it in the foreseeable future (Major and Cordey-
Hayes, 2000). In order to fulfill this transfer process, there should be a source 
(usually the original holder) of the knowledge and recipient or destination 
(Major and Cordey-Hayes, 2000). Research in the field has identified a series 
of requirements in order to allow the transfer to be successful. Organizations 
should be able to (Major and Cordey-Hayes, 2000): 
• search for new information 
• identify potential benefits 
• communicate and assimilate the information 
• apply the information 
While there are several models of knowledge transfer, the model showed in 
Figure 2.7, developed by Major and Cordey-Hayes (2000) depicts the 
condensed process. 
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Translation 
Operational Contextualization 1--+---1 Codification Strategic 
Action Data 
Concrete 
Figure 2.7: Knowledge Transfer Model (Major and Cordey-Hayes, 2000) 
The basic process goes from collecting the data, to its assimilation and 
application, going through a process of 'translation', However, Major and 
Cordey-Hayes (2003) warn that this process can be incomplete, and 
therefore generate a knowledge gap, if concrete and strategic data are not 
transformed through abstract elements, before they can be used as concrete 
and operational wisdom, as showed in Figure 2.7. This gap can be avoided 
by the contextualization of the information through intermediaries (Major and 
Cordey-Hayes, 2003). 
2,9.1 Knowledge transfer experiences in Central America 
As is mentioned in section 2,5, Ecodesign knowledge transfer has been 
carried out in Central America, While it is not the same context as the 
Mexican, their similarities allow useful insights about the process and the 
barriers encountered by such projects to be extracted, 
The Central American project carried out by Diehl, presents the following 
model (developed for industrial designers and design engineers) used in the 
project. This model (see Figure 2.8) shows how the surrounding context has 
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an influence on the receiver of the information. As well it points the influence 
of the context on the selection of the information and the information method 
transfer (Diehl and Brezet, 2004): 
Economical Context 
Professional Context 
Cultural Context 
( I~cceh'cr ) 
Selection 
of content 
Selection 
of transfer 
Figure 2.8: Diehl's Model of the context of the receiver (Diehl and Brezet, 2004) 
This model can be compared to the one presented in section 2.8.1, Figure 
2.7, where the translation and contextualization of the knowledge takes place 
at the middle to end part of the process and the contextualization of the 
knowledge is done through an intermediary. However, as illustrated by Diehl 
(2004) in order for the transfer to be effective, the specifics of the local 
context should be accounted for. As mentioned in section 2.3, the broken 
nature of the support system for SMEs in the Mexican context, limits the use 
of an intermediary to carry out the knowledge transfer process as depicted in 
Figure 2.7. 
According to Diehl and Brezet (2004), the surrounding context has an impact 
on SMEs and how the knowledge transfer is carried out. In developing 
countries, SMEs tend to make up the majority of the industrial sector and 
usually focus on "Iow-tech" sectors like food or furniture (Diehl and Brezet, 
2004), which, as gathered from the available literature, seems the make up 
the majority of the companies found in the cited context. In the case of Latin 
American countries, they note that the main drivers for SMEs in Central 
America to apply Ecodesign or Sustainable Design are those such as cost 
reduction and export to other markets. Legislation (particularly the 
environmental one) and its enforcement is not very well established, 
implemented or monitored (Diehl and Brezet, 2004). 
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Diehl and Brezet (2004) mention, that in the particular case of Latin American 
countries, the socio-cultural context is characterized by high levels of 
uncertainty and collectivism. They also make reference to the difference of 
learning styles between Europe and Latin-America. They mention a particular 
learning style based on reliance on the teacher as source of knowledge, 
rather than self-study and construction of original knowledge. However it 
should be noted that not all the contexts are identical. While they might share 
similar characteristics, the culture and the local politics might differ, having an 
extended impact. Therefore it is necessary that for any initiative of knowledge 
transfer, the information should be developed in such way that allows to be 
adjusted and updated to the particular needs of the receiver, while keeping 
the core concept intact (Diehl and Brezet, 2004). During their experience it 
was reported that the information had to be 'compartmentalized' in order to 
facilitate the transference (Diehl, et aI., 2001). 
2.9.2 Importance of Sustainable Design Knowledge Transfer for 
Mexican SMEs 
For companies, knowledge is tied to innovation (Major and Cordey-Hayes, 
2003) and innovation tied to competitiveness in the market (Maranto-Vargas 
and Rangel, 2007). Therefore, SMEs need to have access to knowledge in 
order to be able to fulfill with requirements that environmental legislation, 
financial problems, market pressure and social demands impose. 
It is worth mentioning that for Mexican SMEs to compete in the international 
context, a shift from their current business paradigms is necessary. For 
example a lack of medium to long term planning, incorporate new business 
practices (Maranto-Vargas and Rangel, 2007). For the Mexican SMEs is also 
necessary to focus on 'soft technology' (e.g. technical knowledge, 
administrative procedures), since they have proved to be useful in 
development of competitive advantages and are relevant to low tech 
industries (Maranto-Vargas and Rangel, 2007). It has been found that the 
development of internal capabilities has been more important for SMEs, in 
order to be able to compete with larger and/or foreign competitors. This is 
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presented as a solution to compensate for the limited resources the SMEs 
often have, (Maranto-Vargas and Rangel, 2007). These insights can also be 
applied to raise environmental awareness and .social responsibility amongst 
SMEs. As illustrated at the start of this chapter, while big companies can 
raise their environmental awareness and are able to compete in their local 
markets, it can not be said the same for SMEs whose lack of resources 
(financial, technological or other) hinders them in this process. Therefore, 
developing a tool that allows SMEs to fill the information gap through a 
knowledge transfer process, could help to raise such awareness. 
2.9.3 Internet as method of information delivery 
The Internet has proven to be well suited in the development of Knowledge 
Networks (McKnight and Cukor, 2001). The Internet can also be used to 
facilitate the generation, dissemination and synthesis of research and 
knowledge (Jadad, et aI., 2000). This is due to its dual nature of being global 
and local, helping to collect global knowledge and adapt it to local conditions, 
as well as its increasing accessibility at affordable cost (McKnight and Cukor, 
2001). In Mexico 8.7 million computers are connected to Internet and of them 
45% of those computers belong to Enterprises (AMIPCI, 2007b). However 
while SMEs might have access to internet, their technological resources (e.g. 
top of the line computers, new machinery) are limited. Therefore they need 
an approach that allows them to access and apply knowledge that can be 
adapted to their particular needs and resources (Mason, et aI., 2004), such 
as low tech level and outdated computers. 
However, the internet, is only as good as the information it contains (Duffy, 
2000). According to McKnight and Cukor (2001) one of the greatest 
challenges in developing countries is not only the discovery of new 
knowledge, but also the introduction of such knowledge in a way that allows 
the local players to apply it. Therefore, the information and knowledge that is 
to be transferred through this medium, should be presented in an accessible 
way to the user, using to its advantage the specific features internet presents 
(Duffy, 2000). 
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Compared with their British peers, many employees in Mexican SMEs have 
to work with outdated equipment and companies do not always have access 
to the Internet or the latest equipment. This puts restrictions and limitations 
on the development of a web tool for Mexican SMEs. Nevertheless the 
internet does provide a feasible option to provide information, based in the 
increasing expansion of the medium within Mexico (AMIPCI, 2007a) and its 
flexibility. While it is still expensive for some sectors of the population to 
have access to web, it is also true that it is becoming a very important tool. In 
fact, the few case studies found during the Literature Review research, were 
published in digital format. 
2.10 Reflection on existing Sustainable Design tools 
The literature shows, (see section 2.2.2.3), that one successful approach for 
raising awareness and understanding in SMEs, is the creation of different 
types of tools. There are no such tools available for Mexican SMEs. In 
response to this, seven of the most interesting and potentially relevant tools 
identified through the literature review have been evaluated, to identify 
whether any of them are appropriate for translating directly into Spanish to 
meet the needs of the Mexican market, or alternatively to identify potential 
characteristics which can be used in the development of a specific tool for 
Mexican SMEs. The tools - EMAS SME Web Toolkit (European 
Commission, 2004b), Informationllnspiration (Lofthouse, 2004), The Sigma 
Guidebook (The Sigma Project, 2003), Design for Sustainability manual (Crul 
and Diehl, 2006), the PROMISE manual (Brezet and van Hemel, 1997), 
Ecodesign Infoknoten (ECODESIGN Team, 1996) and Ecodiseiio Centra 
America (CEGESTI, 2006)- were selected on the basis of their focus on 
SMEs, or sustainable or eco design processes, their level of accessibility, 
and the appropriateness of their content. 
Each of these tools was analyzed against a series of desirable and non 
desirable characteristics identified from the literature, using the model 
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framework presented in Figure 2.9 and developed by Lofthouse (2001). Many 
of these elements were identified a result of the PhD project which led to the 
development of 'Information/Inspiration' (Lofthouse. 2005). which further 
supports the findings of this study. 
Figure 2.9 A holistic framework for Industrial Design focused Ecodesign tools (Lofthouse, 
2001 a) 
This model served as template to determine which characteristic should be 
used to evaluate the tools and to be considered during the development of a 
prototype tool for Mexican SMEs. In this model it is possible to observe the 
main areas a tool developer should consider are; access, language, service, 
visual and content. This model also shows how each element interacts with 
the rest. 
Table 2.5 presents a list of the desirable and non desirable characteristics 
that this project will consider for the development of a tool aimed to Mexican 
SMEs. 
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Desirable characteristics Non Desirable characteristics 
• Focus on SMEs • Confusing to use/poor layout 
• High Quality of information • Long text 
• Easy to use • Not enough or without 
• Concise/Brief texts illustrations 
• Guidance/Mapllndex • Small size of fonts 
• Use of appropriate graphics 
• Offers tools 
• Offers examples/case studies 
• Includes regulations 
• Low cost 
• Basic technical requirements 
• Local language 
Table 2.5The Desirable and Non Desirable characteristics of Ecodesign tools as identified in 
the literature 
The following sections introduce each of the selected tools. 
2.10.1 EMAS (Eeo-Management and Audit Scheme) SME Web 
Toolkit 
The EMAS SME Web Toolkit is a guidebook which is presented in the form of 
a website (see Figure 2.10), within the main EMAS website (European 
Commission, 2004b). It is a free resource written in English which can be 
found at http://ec.europa.eu/environmentlemas/toolkitl using Microsoft 
Internet Explorer software or similar. Aimed at European SMEs, it aims to 
explain how to introduce environmental management into the manufacturing 
process and obtain EMAS certifications. 
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Figure 2.10 EMAS Website initial page 
It is divided into eight sections: 
1. Introduction: explains what EMAS is and its benefits . 
2. Plan: explains how to develop an environmertal policy, an environmental 
program and reviews. 
3. Do: provides information about how to structure an environmental 
management system. 
4. Check: provides information about how to control and monitor 
environmental performance and management systems. 
5. Act: explains how to conduct reviews and reports of the environmental 
performance. 
6. Case studies: offers examples about SMEs around Europe which have 
implemented the EMAS. 
7. Further Assistance / Contacts: provides address and contact details about 
accreditation bodies, support programmes, competent bodies and other 
related sites. 
8. Additional Resources: informs the user about guides, handbooks, 
corporate social responsibility and innovative projects. 
The format of this tool allows the user to directly access whatever information 
they require via hyperlinks nested in an index. This allows them to either 
resolve specific enquires or access a detailed, step-by-step guide of how to 
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apply this kind of management approach . The best trait of this guide is that 
information is presented in small bites, as opposed to longwinded texts, 
which require time to be read . It also offers examples of successful case 
studies from different members of the EU , classified by sector, which 
illustrates how other companies could approach similar problems regarding 
sustainable design . The key disadvantage of the tool , however is that the 
structure is messy, which causes navigation problems. 
2.10.2 Information/Inspiration 
Information/lnspiration is also presented in a web format and can be 
accessed for free at www.informationinspiration.org .uk (see Figure 2.11) 
(Lofthouse, 2004) . This website was developed with industrial designers in 
mind, rather than SMEs. This tool is divided in two main sections information 
and inspiration . 
.-
., 
Ecodeslgn ,esource 
Figure 2.11 Homepage 01 the Inlormation- Inspiration website 
' Information ', offers the user information about Ecodesign. The different 
subsections are accessed through tabs located in the left. These tabs contain 
the following information: 
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• Getting Started: explains three basic steps to start the improvement of the 
design or process. 
• Tools: provides access to different Ecodesign tools , such as the 
Ecodesign Web and the Design Abacus (both explained at detail in 
sections 2.9.3.1 and 2.9.3.2). 
• New Ways of doing it: reflects on new ways to deliver a desired product 
function that can be used as alternatives to the current options , thus 
reducing their environmental and social impact. 
• Materials: presents different Ecodesign strategies that can be used 
around the consideration and selection of materials. Examples include: 
biopolymers , recycled materials, biodegradable materials and materials 
reduction . 
• Distribution: Considers how the distribution of products to the end 
consumer can have a significant impact on the over all environmental 
impact. Includes explanations of refillable packaging , reducing packaging 
methods and local suppliers. 
• Use: presents Ecodesign strategies (such as inclusive design, educating 
the user, alternative energies) to reduce the product impact during the 
use stage. 
• Optimal Life: explains how determining the functional life period of the 
product can have an impact on the overall sustainability of the product. It 
includes of longevity and durability. 
• End of Life: presents Ecodesign strategies to deal with the end of life of 
the product. Amongst such strategies are mentioned remanufacture , 
recycling , reuse, design for disassembling and active disassembling. 
• Legislation: introduces different European legislation such as Waste 
Electrical and Electronic Equipment (WEEE) directive , the Restriction of 
Hazardous Substances (RoHS) directive and the Energy using Products 
(EuP) legislation. 
• Ecolabels: explains the different kind of ecolabels , such as 'Energy Star' 
and 'Green dot' that help consumers to choose products. 
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The main focus of the 'Inspiration' section is to present the user with 
inspiration from existent products and design concepts. Product categories 
include textiles , packaging, electrical & electronic, alternative energies, 
interesting materials, system & services, furniture, white goods and 
consumer products. Each product subsection includes different products, 
with images and a description about how they are sustainable . 
Information/Inspiration also contains a contact page and the link to the blog 
of the author of the tool, which can be found here: 
http://informationinspiration.blogspot.com/.FinaIlY, this tool also contains a 
search engine to look for specific concepts. 
The layout is user-friendly, very attractive and dynamic with an index map of 
the site and a search engine , which facilitates the experience. The 
information is presented in small nuggets which are quicker and easier to 
read and understand. Though originally created in this way to meet the needs 
of designers, this is also a characteristic sought by managers in Mexican 
SMEs. SME managers have limited time to read long winded texts and are in 
the need of concise definitions (Barrera, 2001). This guide links to case 
studies and legislation information on Waste Electrical and Electronic 
Equipment (WEE E), Restriction of Hazardous Substances (RoHS) Packaging 
legislation and Energy-using Products EuP. It also provides access to other 
Ecodesign tools such as the Ecodesign web and the Design abacus, which 
are described below. 
2.10.2.1 Ecodesign web 
The Eco Design web (see Figure 2.12) adapted by Lofthouse and Bhamra 
(Lofthouse, 2004) from the liDS wheel (van Hemel, 1998) is a tool which 
provides a quick way of identifying which areas of the product, the focus 
should be on, in order to improve its environmental performance. As 
described in the Information/Inspiration website, the Ecodesign Web works 
by comparing seven design areas with each other to identify which ones 
perform better or worse than others. By using the template presented in 
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Figure 2. 12, the designers evaluate each section by estimating the 
performance of the product in each area . This is done by marking the spot 
on the web. When the evaluation is done, the marks are joined together and 
the figure shows the areas that need the most attention (Lofthouse, 2004). 
It is fairly easy to use and its graphic nature demonstrates in a direct way the 
areas that need to be improved. However, one of the apparent problems of 
this particular tool is the possibility of biased or inaccurate evaluations due to 
subjectivity. 
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Figure 2.11 illustrates how a good and a bad performance of a product are 
visually translated through the use of the Ecodesign web . 
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Figure 2.13 Examples of how the Ecodesign web is used. 
2.10.2.2 Design Abacus 
The Design Abacus, developed by 'Shot in the Dark', a multi-media company 
specializing in producing environmental training materials and adapted by 
Lofthouse (Lofthouse, 2004; Shot in the Dark, 2007) is used to evaluate 
social, economic and environmental performance of products, process or 
services. It can be used for the analysis and planning stages. Its purpose is 
to help to identify goals, compare variables and different product designs 
across the product life-cycle. 
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It works by the user identifying a number of areas surrounding social, 
economic or environmental areas of a product, which are going to be 
addressed. These issues are written down , with the ideal condition listed at 
the top and the worst condition at the bottom of the 'abacus'. Then the user 
proceeds to estimate how good or bad is the performance of the product in 
each area , and asses their confidence levels in making that judgment. 
The positive characteristics of the Design Abacus are that it is detailed, goal 
oriented tool and offers the possibility of assess the confidence levels of the 
company regard ing its products, services or processes. However, to be used 
in an effective way, it is necessary for the user to have technica l knowledge 
about the subject being evaluated. It could also suffer from biased 
assessments like the Ecodesign web . Figure 2.14 presents and example of 
the abacus, before being fi lled with information . Figure 2.15 presents an 
example of the abacus after the input of information was carried out. In this 
case, using the analysis of a CD case as example, which provides one of a 
number of potentia l foca l areas to be analyzed with this too l. 
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Figure 2.14 Design Abacus (Lofthouse. 2004) 
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2.10.2.1 A reflection on Informationllnspiration 
In general Informationllnspiration provides users with sources of inspiration 
and guidance about how to deal with particular issues, such as the packaging 
of a product or reuse of material, therefore, acting as a starting point to make 
sustainable changes in the processes. However, these solutions are aimed 
for ecodesigners and not SMEs in general. This represents a problem, along 
with language barrier, as most SMEs don't have access to in-house 
designers that could take fu ll advantage of this tool. As well SMEs in Mexico 
are often not engaged in product design. 
2,1 0.3 Sigma Guidebook 
The Sigma Guidebook is another free resource. It is an electronic document, 
in the form of a Adobe acrobat pdf file , which can be found at: 
hltp:l!www.projectsigma.co.uklGuidelines/SigmaGuidelines.pdf. It was 
developed by the British Standards Institution, Forum for the Future and 
AccountAbility as a key part of the Sigma Project (SIGMA Project, 2001). 
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It is divided in seven sections: 
1. Executive Summary: explains what sustainability is and the aims of the 
SIGMA Guiding Principles. 
2. Introduction: explains the purposes of the SIGMA Guidelines and its 
development. 
3. How to use: explains how to use the manual and its content. 
4. The SIGMA Guiding Principles: explains these principles and how they 
relate to other approaches. 
5. The SIGMA Management framework: provides detailed information about 
all the phases the company must address while implementing the 
guidelines. It is the largest and complex section of the guidebook. 
6. SIGMA Toolkit summary: informs the user about available tools and 
where to find them. 
7. Appendices: provides charts about compatibility between the SIGMA 
Guidelines and other systems (such as ISO 14000), reviews of core 
documents and a glossary. 
The Sigma Guidebook is very detailed, providing long explanations of each 
phase of implementation. Although it does not include tools, it does explain 
how to use the tools developed by the Sigma Project (also downloadable 
from: http://www.projectsigma.co.ukfToolkiUdefault.asp). This manual also 
does not include case study examples. It does have a compatibility chart 
between the Sigma guidelines and the current standards (such as ISO 
14000), but does not explain those standards in detail. One of the key 
concerns with this guidebook lay in the way that the text was displayed. The 
size of the font and the length of the text, makes it difficult to read it: 
Research has shown that it is often better to present this information in a 
short, concise way, with clear visual impact (Lofthouse, 2005). Despite the 
fact that the manual uses a colored index to identify different sections, the 
length of the guidebook makes it time consuming to read . 
However, despite these limitations, this guidebook was strongly 
recommended as tool for SMEs by the Quality and Environmental Manager 
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at Bovince Lld (Hall, 2001) and used by them in their endeavors. It could be 
argued that this guidebook, with its relative complexity was created with 
engineers and business managers in mind, rather than entrepreneurs or 
people who do not have specific technical knowledge . In the case of most 
Mexican SMEs, founders/managers know how to manage the company in 
general, but usually do not have the technical knowledge needed to 
understand a complex guidebook (Carrillo, 2007). 
2.10.4 PROMISE Manual 
The 'Ecodesign: a promising approach to sustainable production and 
consumption ' manual, known as the PROMISE Manual, developed by 
(Brezet and van Hemel, 1997) Brezet and van Hemel at Delft University of 
Technology is presented as a binder with section dividers (see Figure 2.15). 
Of the five tools evaluated in this study, it was the only one provided in a 
physical rather than digital format. Though the complete manual is bulky, its 
physical form and internal layout make it easy to access specific information 
which can be removed for portability. This does however raise the potential 
risk of missing pages. 
Figure 2.16 PROMISE Manual cover 
Probably the most interesting element of the PROMISE manual is its 
structure, which uses mind maps (Figure 2.17) to guide the user to the 
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different sections. Their value lies in the graphical representation which 
speeds up access. 
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Figure 2.17 Example of a mind map used in the Promise manual 
Among the offered tools there is a detailed explanation of Life Cycle 
Assessment Methods (such as the MET Matrix). usually useful for 
manufacturing companies whose products tend to produce considerable 
amounts of waste; and one of the most mentioned methods in the literature. 
The information is offered again . in small 'nuggets' . Interestingly, this tool is 
aimed at SMEs around the globe. The previous three tools are more focused 
in European and/or British companies of different size. However. as it is 
written in English, there is a still the same language barrier for companies 
from non-English speaking countries. 
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2.10.5 Design for Sustainability 
The Design for Sustainability guidebook (D4S) (Crul and Diehl; 2006) was 
based on the PROMISE manual outlined above. 
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D4S was created specifically for SMEs in developing countries, taking into 
consideration the generally accepted limitations of these companies (Crul 
and Diehl , 2006) , while PROMISE was intended to be used by any company 
around the world, regardless of its location (Brezet and van Hemel, 1997). 
Also while PROMISE is focused solely on management and evaluation 
processes, D4S also provides information about successful examples in 
developing countries , such as Costa Rica . 
The D4S guidebook can be found either as an interactive webpage or a PDF 
file . Both versions are visually attractive and dynamic, making good use of 
pictures and diagrams. It is divided in three sections: 
• Part I: What it is Design For Sustainability: provides an introduction and 
explanation of basic concepts. 
• Part 11: How to do D4S in Practice: explains how to apply these 
sustainable concepts in a well thought through work plan . It also mentions 
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benchmarking of current products and how to improve them through the 
use of the recommendations and methods offered in the manual. 
• Part Ill: Reference Information: provides case studies, extra tools such as 
creativity techniques and recommended lectures. 
The information is presented in a clear, concise way; is easy to read and use, 
addressing each issue in a clear language, without lengthy paragraphs. It 
also offers examples and infonmation that considers the particular conditions 
of SMEs located in developing countries. It provides worksheets, creativity 
techniques, guidelines about how to deal with particular issues (e .g. selection 
and reduction of materials). Finally it offers explanations about the available 
sustainable design tools, in the appendices, which eliminates the need to 
explain them in the main body of the document. It also offers case studies, 
some of them located in Central America , which makes the content of the 
guidebook easier to relate to the experiences of Latin-American SMEs. In 
2008 the manual was translated to Spanish and Vietnamese and delivered in 
PDF format (Crul and Diehl, 2006). 
D4S is the most relevant to this study and has some limitations that need to 
be considered. The case studies are focused on product design; however, 
not all the Mexican SMEs have the capacity of designing products . Some of 
these SMEs instead are focused in providing services rather than making 
products. Others only make products following the specifications of their 
clients. These companies have an environmental impact that can not be 
reduced through the redesign of their products, but rather through the 
redesign of their processes. Another concern is that, although D4S uses a 
fairly clear and easy to understand language, it suffers from the same 
problem that the Sigma Guidebook, where the size of the font and the length 
of the text, can make it difficult or time consuming to read , although the 
inclusion of explanatory graphics lessens these effects. 
Considering that this tool has been translated to Spanish, one question 
arises: how relevant or useful is then , to develop another similar tool? While 
its is true that translating DS4 (or any other tool) would be easier, they are 
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not suited for the particular needs nor the context of Mexican SMEs, as their 
focus is too general. While developing countries in Latin America share some 
cultural, social and historical links; their context and needs of their industries 
differ (e.g. environmental legislation and local policies) . For these reasons, 
the challenges that the implementation of a Sustainable Design tool might 
face are likely to be different from country to country. Therefore, it is 
advisable to develop a specific tool for Mexican SMEs as it will be ta ilored 
with these issues in mind. 
2.10.6 Ecodesign Infoknoten 
Ecodesign Infoknoten is an information platform developed by the Institute for 
Engineering Design , Vienna University of Technology and sponsored by the 
Austrian Federal Ministry for Transport, Innovation and Technology, Siemens 
and Phillips. It can be found at http://www.ecodesign .atlindex.en .htmlusing 
Microsoft Internet Explorer software or similar (see Figure 2.19). It is aimed 
at European companies and aims to explain simply how to introduce 
Ecodesign concepts and tools into the manufacturing process. 
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It is divided into four main sections, each one with its own subsections: 
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1. Introduction: explains the origin and purpose of the website and contains 
the following six subsections: 
o General: provides general information about environmental product 
design/ECODESIGN. 
o Knowledge: talks about knowledge transfer with various means 
and additional links. 
o ECODESIGN PILOT: tool that allows to search for materials and 
new processes as well as evaluate a product and provide a 
possible sustainable version . 
o About us explains the approach and projects of the ECODESIGN: 
Team Vienna and history of the information platform. 
o Sponsoring: Sponsors of the project. 
o Communication: a mailing list and a calendar of events . 
2. Research : it provides links to diverse sources of Ecodesign research : 
• Universities from all the world dealing with Ecodesign 
• Research Institutes in Austria, Europe and the rest of the world 
• Research and Funding Programmes such as UNEP, EUREKA, 
BRITE/EURAM 3, EU RTD Framework Programme 
• Factory of Tomorrow: which is a research program for developing 
demonstration and pilot projects in the field of sustainable 
technology. 
3. Methods: provides methods and links to download software to apply 
Ecodesign. The three main subsections are 12 steps, Software and 
Environmental Assessment 
4. Implementation: provides examples and legislation information for the 
implementation of Ecodesign . It provides links to the following 
subsections: 
o Projects related to Ecodesign 
o Contests for Ecodesign projects 
o Product examples 
o Laws, ordinances, standards (EMAS - Ordinance, ISO 14000 ... ) 
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o Eco-Iabelling 
o Information networks Networks dealing with Ecodesign and 
Environmental Management 
o Consulting firms that deal with manufacturing and marketing of 
sustainable products and seNices . 
Amongst its advantages is the ever present index, allowing the user to keep 
track of his whereabouts. This web tool is also being constantly updated with 
new information and the format allows easy access. As with some of the 
previously analyzed tools, one of the best identified trait is that information is 
presented in appropriately small bites, which facilitates the comprehension of 
the information in a quick way. 
The Ecodesign Pilot tool (Figure 2.20) included in the main site , works in a 
semi-independent way, easily accessible through a box that appears in each 
section of the tool. This tool allows the user to search for strategies to be 
applied in each stage of the production process (such as alternatives to raw 
materials material). A second option is the use of the 'Assistant', a section 
that provides a format that is filled by the user with information about the 
product he desires to analyze. This assistant provides the user with an 
assessment of the critical stages of the life cycle of the selected product. This 
assessment will point where the highest impact to the environment takes 
place. In conjunction , the assistant will suggest concrete ideas and solutions 
to modify the product's life cycle within environmental standards, based in a 
database of similar products. This is an excellent tool to provide to SM Es as 
it allows a quick assessment of their products. However it requires of 
extended technical knowledge. And the language barrier can deter SMEs 
outside the EU to use it. 
Unlike the main site which is only available in German and English language, 
the Pilot Tool (see Figure 2.20) is also found in Spanish , Korean , Farsi, 
Japanese, Dansk, Italian and French. However the Assistant section (see 
Figure 2.21) is also only provided in German and English . 
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The key disadvantages of the tool are that the format is messy, despite 
providing a mind map, as it requires browsing through nested links to obtain 
basic information. This raises the possibility of the user losing interest. 
Another disadvantage is that by being basically just an information platform 
77 
that provides the user only with links to other sites, it lacks clarification of 
concepts in the site. This lack of clarity could result in confusion of terms by 
the user of the tool , reducing its effectiveness in providing information. 
2.10.7 Ecodiseiio Centroamerica 
The Ecodiseiio Centroamerica guidebook (see Figure 2.22) was developed 
by the Technical University of Delft in collaboration with UNEP and 
CEGESTI , to be used with Central American companies. It could be found at: 
http://www.cegesti.org/ecodiseno/index.htm. It focuses on the process of 
adapting the know-how from Europe regarding Ecodesign , into the 
companies using the guidebook. It is structured in two parts. The first 
describes the importance of integrating environmental requirements into 
products with the aim of making products more competitive . This part 
emphasis the financial benefits that integrating environmental requirements 
provide to the company. 
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Figure 2.22 Cover of the Ecodiseno Centroamerica guidebook. 
The second part presents the methodology for applying Ecodesign , as a 
knowledge transfer process. The methodology splits into six steps, providing 
examples for each step: company strategy and organization , pick a product, 
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analyze the product, new ideas creation , detailing the concept and 
continuous evaluation. 
One interesting quality was that it provided practical examples or summaries 
of case studies with each definition of a core concept, allowing the user to 
relate the theory to practical examples. This guidebook also provided plenty 
of management tools and explains in detail the benefits of Ecodesign and 
how is related to cleaner production. Despite its length it is not as complex as 
the Sigma manual. 
This manual had some important disadvantages: like the Sigma manual it is 
too long, making it unlikely that a user would read it all. It does mentions 
legislation as an issue for companies to consider but does not tell the user 
with more information. Most importantly , it is not available anymore. Until 
2008, the manual could be down loaded from the website of Ecodiseno 
Centroamerica , however this is no longer the case. The link to down load it 
was replaced with a link to access the D4S manual. 
2.10.8 Reflections on the desirable and undesirable 
characteristics for a web based tool 
Based on the success of the SIGMA guidebook and website, used 
extensively by Bovince Ltd. and the approach of using free guidelines for 
SMEs such as the EMAS website (M0l1er and Erdal , 2003). it is possible to 
assume that guidebooks or web based tools have potential to fill the 
knowledge gap of Mexican SMEs. This has been already done in some 
cases, with guidebooks such as D4S that were created with SMEs from for 
developing countries in mind . However, while it can be argued that any of the 
tools presented in this paper could be translated into Spanish , it has to be 
noted that them, while are good , they are not entirely suited for the needs of 
the Mexican market. This is because they do not consider the main concerns 
of Mexican SMEs such as the governmental regulations and local 
certifications that they must comply with. As well the level of technical 
79 
language requires a level of knowledge not always present among Mexican 
SMEs. 
It should be noted that, with the exception of Ecodiseiio Centroamerica, all 
the tools are 'stand-alone'. This means that they were developed in such way 
that they are able to convey and transmit the information without any help 
from external sources (namely a 'consultant') . These tools are aimed to be 
used by SMEs on their own. The only exception , Ecodiseiio Centroamerica , 
was part of a joint project between TU Oelft, UNEP and CEGESTI , where 
one of the aims was to teach local members of the academia about 
Ecodesign as well as direct help for the companies participating in the 
project. This required the presence and support of the tool developers. 
However as it was pointed in section 2. 10.7, the tool was replaced by 04S, 
which is a stand-alone tool meant to be used by itself. 
In order to develop an appropriate tool for Mexican SMEs, it is important to 
recognize the constraints that they face. The literature showed that they 
have limited financial and technical resources (Casalet, 1999; Romo, 2003; 
Gonzalez, 2005) . In addition to this one of the main barriers to applying 
sustainable design measures in Mexican SMEs is the language barrier 
(Barrera , 2001) both in terms of the language that the tools are written in and 
the nature of the language used. Many existing Ecodesign tools are written 
in English and not Spanish which limits their usefulness to the Mexican 
market. Some of them are written in a technical way which might not 
necessarily be appropriate to the types of personnel working in SMEs. These 
language barriers, coupled with the excessive amount of similar terms and a 
lack of awareness! understanding which appears to be available in Mexico 
adds to a general level of confusion (Casalet, 1999; Barrera Cordero, 2001; 
Barrera , 2001; Romo, 2003). 
However analyzing the tools has provided useful insights into the types of 
characteristics that can be used and how they can be achieved in the 
development of a tool for SMEs. In summary: 
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• The EMAS website provides a good example of the types of sections 
which should be used (e.g. planning , structuring a management system, 
monitoring, case studies) of the length of information needed and the way 
it is addressed to the companies. 
• Informationllnspiration provides guidance in terms of the way that 
information is presented and through the fact that it provides link to some 
information about legislation and to other tools, e.g . Ecodesign web, 
Design Abacus. 
• The Sigma Guidebook, despite the lengthy texts, provides a good 
indication of the type of content which is relevant to SMEs and the fact 
that everything which is achieved in the company should be recorded. 
• PROMISE offers a guide of how to address the issue of indexing the 
information, lessons on accessibility, and useful explanations as to how to 
use available sustainable design tools. 
• D4S shows how to present the information in a clear and concise way, 
stressing the importance of the focus and purpose of the tool towards 
SMEs, especially those in developing countries. 
• Ecodesign Infoknoten provides an example of how an information hub 
should be conceived ilnd which kind of information should have. As well 
the Pilot tool can prove being very useful for SMEs once they obtain 
deeper knowledge. 
• Ecodiseno Centroamerica is an example of how to adapt the European 
know-how to the Latin American context and which issues should be 
addressed in similar projects. 
Table 2.6 and Table 2.7 illustrates the desirable and non desirable attributes 
are meet by each of the tools evaluated during the study. 
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Cl) 
N 
Attribute/ 
Tool 
Desirable 
Focus on SMEs 
High Quality of information 
Easy to use 
Concise/Brief texts 
Guidance!Mapllndex 
Use of appropriate graphics 
Offers tools 
Offers examplesl 
case studies 
Includes regulations 
Low cost 
Basic technical requirement(s) 
Attribute! 
Tool 
Not Desirable 
Confusing to use/poor layout 
Long texts 
Lack of images 
Small size of fonts 
EMAS Infonnatlon/ Slgma PROMISE D4S Ecodeslgn Ecodlsello 
Inspiration Guidebook Infoknoten Centroamerlca 
~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ 
~ ~ ~ ~ ~ 
~ ~ ~ 
~ ~ ~ N/A ~ ~ ~ 
~ ~ ~ ~ ~ ~ 
Table 2.6 Comparison of desirable attributes between the analyzed tools. 
EMAS Infonnation/ Slgma PROMISE D4S Ecodeslgn Ecodlsello 
Inspiration Guidebook Infoknoten Centroamerica 
~ ~ 
~ ~ 
~ 
~ ~ 
Table 2.7 Comparison of non desirable attributes between the analyzed tools. 
By drawing inspiration from the tools analyzed it is possible to identify 
successful desirable characteristics, which can be used in the development 
of a tool that would meet the needs of the Mexican SMEs. From the analysis 
of the state of the art tools presented it can be seen that attention should be 
paid to the following: 
• Accessibility and guidance: it is always useful to have a mind map, index 
or menu always present, especially in web based guidebooks, to allow the 
user a better interaction with the tool. 
• Length of the information: small pieces of information have better chance 
to reach the user, opposed to longer texts. 
• Graphics: images coupled with text makes the guidebook look friendlier 
and transmit better the ideas. 
• Tools: offering explanations of which Ecodesign tools are available and 
how to use them in the company. Including the tools in a downloadable 
format would be more productive that just offering information of where 
find them. 
• Case studies: to provide inspiring examples to SMEs that the user can 
feel related to or even use a guide of how to solve a particular problem 
inside the company. 
• Keep the technical requirements to the minimum: although recent 
software developments enable designers to create impressive interactive 
websites, not all computers can handle this technology; therefore it is 
better to offer a tool that can be used with basic requirements whilst 
maintaining the quality of the tool. 
• Internet format might be better than printed format: although hard copies 
could allow better connection with the user, internet offers the reduction of 
paper and ink used in printing manuals and allow a wider distribution. 
Also it keeps the costs down and makes it easier to update with new 
findings. 
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• The tool should be developed to be able to work as 'stand-alone' , without 
any external help, as it might not be possible to offer constant support to 
the SMEs. 
Through the analysis it has also been possible to identify how non-desirable 
attributes can be accidentally delivered. Understanding these will help to 
ensure that they are avoided in any tools developed for Mexican SMEs: 
• Poor layout: navigation, especially in web based tools can be difficult for 
non-expert users without a clear indication (e.g. navigation menu) of 
location. It is easy to lose the track of the position , especially when 
looking for specific information through links included in the texts. 
• Long texts: it is tempting to include long explanations of key concepts or 
even add specialized terms in the written portions of the tools. However 
this should be avoided ; as it is likely that the user will not have the 
appropriate technical knowledge (as noted in sections 2.9.1 and 2.10) and 
long texts might be discouraging. 
• Small fonts can be difficult to read by the user. 
• Lack of images: can lead the user to lose attention to the tool , therefore 
making the process of transmitting the information incomplete and 
unsuccessful. 
By analyzing the pros and cons of successful tools, it has been possible to 
gain a better insight into how to structure a guidebook for SMEs, the type of 
sections to include and how to address specific points of sustainable design 
in an attractive way, enabling an easy understanding and interaction by the 
user. 
2.10.9 Reflecting upon the differences between 'Information hubs' 
and 'technical guidebooks' 
While all the tools analyzed in this thesis provide the function of transferring 
sustainable design knowledge into companies, they use different approaches 
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to do so . They are either tools that act as 'information hubs', tools that act as 
'technical guidebooks' or some combination of both. 
'Information hubs' are those tools which are focus on providing brief, concise 
nuggets of information, in order to familiarize the user with the subject, 
provide basic guidance and direction to other sources of information than 
might be necessary depending the needs of the moment. The tools that 
follow this approach are 'Information/Inspiration' and Ecodesign Infoknoten. 
'Technical guidebooks' are considered to be more focused in providing 
extremely detailed Sustainable Design technical information for every aspect 
of the production process, with emphasis being on the management section 
and assessment stages. These types of tools require the user to have 
developed knowledge of the company's procedures and management 
practices. The tools that follow this approach are the Sigma Guidebook, 
PROMISE manual, D4S and Ecodiseiio Centroamerica . 
The EMAS web tool combines both approaches. It does provide some 
detailed information , particularly for the assessment stage, but in general 
provides more entry level information to familiarize the user with the topic. 
2.11 Conclusions 
SMEs have an important impact in both , local economies and environment, 
particularly in developing countries like Mexico. Sustainable Design can be 
used to allow companies in such regions to remain competitive. reduce their 
cost and more important, reduce their environmental impacts. Therefore it is 
important to consider the possibility of transferring Sustainable Design 'know-
how' from developed countries into developing ones. However this 
knowledge transfer process should be adapted to the particularities of the 
context where it will be applied . 
Due to the fractured nature of the support structure (Governmental and non-
governmental players) that surrounds the local SMEs, as well as the distrust 
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the companies have towards potential sources of information , the knowledge 
transfer process suffers from lack of connection between information sources 
and potential recipients. It is because of this that the development and use of 
web tools and guidebooks, as explained in section 2.7.2 could be proposed 
as potential solution to solve this knowledge gap, circumventing the barriers 
presented by the context. 
Similar initiatives of knowledge transfer have been undertaken in other Latin 
American countries such as Costa Rica and Guatemala. While their context 
differ from the Mexican in terms of industrial culture and financial status, it is 
possible to gain insight into how such experiences have been carried out, 
how the information should be translated and presented and finally which 
contextual issues should be considered. 
As it has been explained in section 2.8.4 , the internet has proved to be 
accessible information medium to distribute Sustainable Design knowledge 
due its low cost and increasing number of companies that are getting access 
to the Internet. 
As result of these findings it is proposed that in order to carry out Sustainable 
Design knowledge transfer into Mexican SMEs, a guidebook in the form of a 
web based tool, tailored to the specific needs of the Mexican SMEs' context, 
is a feasible solution that should be investigated. Although filling the 
information gap through these means is not the only recommended solution , 
it is possible to expect that an improvement in SMEs will be produced by 
providing them with a starting point of where to search and learn information 
about Sustainable Design and the benefits of implementing it in their 
products and processes. 
Based on the findings generated from the Literature Review, four hypotheses 
for this research project have been developed: 
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1. A guidebook in the form of a web based tool, tailored to the specific needs 
of the Mexican SMEs' context is an appropriate mechanism to deliver 
information to Mexican SMEs. 
2. Through a web based tool it is possible to raise environmental awareness 
and improve the environmental performance of the Mexican SMEs. 
3. Stand-alone tools should be enough to carry the knowledge transfer 
process without help of external sources. 
4. The socio-cultural and political context of the Mexican SMEs does have a 
strong influence on the implementation of Sustainable Design. 
Based in these hypotheses, the research study will consider the following 
questions: 
• What kind of specific Sustainable Design and environmental information 
do Mexican SMEs need? 
• Are Mexican SMEs receptive to the idea of using an information web 
based tool to raise their environmental awareness? 
• What issues from local context influence Mexican SMEs? 
• What are the limitations of knowledge transfer projects? 
• Can an information web based tool produce changes (such as reduction 
of waste , creation of internal policies) in Mexican SMEs? 
• Can a tool developed for this purpose work on its own or does it need 
external support to be effective? 
• What influence do learning styles have on the implementation of the tool? 
• How effective is a tool as a means of raising environmental awareness? 
These areas will be researched through Scoping, Pilot and Main studies, and 
are reported on in the following chapters with the intention of proving or 
disproving the hypotheses. 
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3 Methodology 
The chapter presents the overarching strategy and the research 
methodologies followed to carry out the research project. It outlines the 
available research methods, the rationale behind those selected and how 
they were applied through this research project. 
It presents an exposition of the process followed to select a research 
methodology, the need to consider bias in the research and the use of 
sampling and data collection methods to gather information . As well this 
chapter presents the specific methodology followed for each of the three 
studies in the order they were carried out (see Figure 3.1). These studies 
were: 
• A scoping study to better understand the context of the Mexican SMEs. 
This study was comprised of a case study of a British SMEs (to provide a 
parameter of comparison) , a questionnaire applied to Mexican SMEs and 
an in-depth interview with a Mexican expert in the subject of 
environmental impact. 
• A Pilot study to test the Diselmex concept with case study companies 
• A Main study to test a refined version of Diselmex with case study 
companies, in order to better understand the Sustainable Design 
implementation and knowledge transfer processes. 
It is also presented in this 'road map ' the hypotheses testing and the 
development of a theoretical framework resulting from the research project. 
This two topics are discussed as well at the end of this chapter. 
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Figure 3.1 The Research Project 'road map' 
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3.1 Selecting a Research Methodology 
The two main approaches to research are: quantitative and qualitative 
(Silverman, 2000; Robson, 2002). Quantitative research uses methods of 
information gathering such as surveys, where two or more variables are 
going to be correlated and analyzed to support a hypothesis. It is said that 
quantitative research often fails to recognize the importance of contact with 
the field of study in the real world (Silverman, 2000). 
Qualitative research methods are widely used by social researchers to 
provide understanding of social behaviors, where numbers can not provide 
all the relevant knowledge about the studied phenomena. Most criticism for 
this particular approach relate to the lack of reliability and lack of analysis 
when contradictory data appears (Silverman, 2000; Robson, 2002). However, 
for this project the benefits of using a qualitative approach for this project 
outweigh the disadvantages, as it offers the potential to provide a better 
understanding of the market and the people working in SMEs. Qualitative 
data has the potential to providing more detailed insights into the daily 
experience in a SME by the people working there, insight that can not be 
obtained by processing numbers. 
As Silverman (2000) states the " ... qualitative/quantitative dichotomy is open 
to question", which implies that while usually one approach is chosen over 
the other, it is also possible to both approaches use in conjunction, 
depending on the needs of each research project. Robson (2002), states that 
the choice of research strategies and tools lies in the type of answers asked 
by the research question. Due to the exploratory nature of this project, 
qualitative methods are going to form the main core of the methodology 
within this project; however as recognized by Robson (2002) it is advisable to 
take a mixed approach. It is also advisable to keep it simple, to avoid losing 
focus during the research. As a result both qualitative and quantitative data 
was collected during the project. 
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Qualitative data was collected at many stages through out the project: 
through the open questions of the questionnaire, the Bovince case study and 
the interview with an expert in Mexican industry; also well as during the Pilot 
and Main Studies. How this was analysed is explained in sections 3.5.4 and 
3.6.5. Quantitative data was collected via a number of the questions in the 
questionnaires which were delivered to the SMEs, as it facilitated the 
analysis of the data collected. How this quantitative data was analysed is 
explained with more detail in section 3.6.5. 
The selection of the available research methodologies and sampling methods 
was based on their reliability, the needs of the project and the available 
resources. For the qualitative data collection text based case study, surveys, 
case studies and pilot tests were deemed most appropriate for this project. 
Quantitative data was collected via a binary scale in the questionnaire. In 
following sections it will further discussed the definition of such methods and 
their application in the project. 
3.2 Bias 
One of the potential problems that qualitative research faces is bias, which is 
introduced when the researcher's opinions, perceptions and preconceived 
ideas have more weight than the facts, evidence and context of a research 
topic or its understanding (Lofthouse, 2001a). Although the ideal aim would 
be the total avoidance of bias in the research process, bias might be present 
nevertheless. This is because research, as a human activity, is prone to be 
fallible (Norris, 1997), and therefore is not immune to different sources of 
error, despite the fact that it asks for detachment and skepticism (Norris, 
1997). Norris (1997) suggests that recognizing these sources of error can 
help to avoid bias, these include: 
• the reactivity of the researchers 
• selection biases (samples, times, places, questions) 
• availability of the sources of data 
• reliability of the sources of data 
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• personal skills of the researcher 
• values and personal opinions 
The researcher must be aware of which information and data sources appear 
in his work and be self-critical of how they affect it. Using external observers 
(such as audiences in conferences, colleagues and participants) can also 
help to identify and overcome potential bias. For the purposes of this project, 
there was a point where bias was detected. It was found that Mexican SMEs 
tend not to be very honest when answering answer questions from external 
sources, but rather answer in a way that that they perceive will offer a better 
image of the company. This is a result of the pressure puts on them, by 
government (in the form of fines and closure). This makes the companies 
either reluctant to reply or participate in a project or reply with answers that 
hide part of the truth. With respect to the Scoping study the problem of bias 
was tackled by contrasting the answers to differently phrased questions and 
comparing this with the data collected from the expert interview. Within the 
Pilot and Main studies participants were encouraged to be critical in 
recognition of the fact that they were helping to develop the tool, which was 
still only a prototype. Having a good grasp of the topic of study, being a good 
listener and observer and being able to produce constructive self-criticism 
can help to overcome bias (Yin, 2003). 
3.3 Sampling Methods 
Whilst getting the whole spectrum of views of Mexican SMEs about 
sustainable design and having them use the developed guide or toolkit would 
be interesting, it was not practical in terms of access, time or resources. As 
such a suitable sampling method needed to be identified. For this project 
"cluster sampling" (Robson, 2002) which involves dividing the universe of 
study into groups of units or clusters with one or more characteristics, was 
selected. This method is recommended when the population of subjects of 
study is too dispersed and/or large (Robson, 2002). For this study, 
accessibility to the subjects was identified as the characteristic to consider, 
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as this would have the biggest impact on the time and financial resources 
available. 
One of the regions where most of Mexican industry is located is the Central 
Region, in specific; the Valley of Toluca and the Valley of Mexico (see Figure 
1.1 in Appendix I). This industrial zone provides a high volume of production 
(17.6% of the country's production) and it is the second most polluting state 
with 13.8 % of the country's total, (Mercado and 6scar Fernandez 2005), as 
can be seen in Figure 3.2. For these reasons, the study was focused on this 
region since it allowed easy access to a wide range of SMEs and increased 
the potential number of participants, which in turn increased the opportunity 
for finding companies to act as case studies. It was also chosen because of 
the accessibility that the researcher had to the location. 
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Figure 3.2: Map of the industrial pollution volume by state in Mexico. The darker zones are 
the highest in pollution levels.(Mercado and Oscar Fernandez 2005) 
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3.4 Selected Data collection Methodologies 
This section presents the data collection techniques used to carry out this 
project. They are presented in the order they were used during the research. 
3.4.1 Text based case studies from the Literature Review 
Text based case studies were identified as a valuable way of becoming 
familiar with the context of the subject of study and facilitating the 
development of research questions. Given the fact that both contexts have 
different amounts of available information, especially in case studies, 
decisions were taken regarding how many of them were going to be analyzed 
for this project. The purpose being to avoid the so called 'Kitchen Gambit' or 
'Grand Theory' approach (Silverman, 2000), where a researcher looks for a 
wide range of information, loses focus and faces the problems linked to 
dealing with great quantities of information. 
Due to the limited availability of Mexican case studies, the decision was 
taken to use all the detailed case stUdies available. In the case of the British 
SMEs, the selection of case studies focused around 'best in class' in terms of 
the information provided. 
3.4.2 Questionnaire as survey mechanism for the Scoping Study 
Surveys can provide a meaningful amount of information that can be used in 
conjunction with the case stUdies (Robson, 2002). They are well suited for 
exploratory studies but also can help to provide solid data to test and support 
the conclusions at the end of the project. In this case a survey was used, not 
to gain more statistical data, but to verify the conclusions drawn from the 
literature review and to obtain a better understanding of the subject of study, 
Mexican SMEs. The main objectives of the survey were: 
• to provide support for the conclusions drawn from the literature review. 
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• to provide guidance to develop sections of the webpage, regarding what 
SMEs need in order to apply sustainable measures on their own 
• to better understand the current situation in these companies, particularly 
their needs, opinions and knowledge level regarding Sustainable Design, 
environmental awareness and cleaner production .. 
• and finally to probe the possible interest in the use of the website as a tool 
and future participation by some of the SMEs in this research. 
This activity helped the researcher to familiarize himself with the subject of 
study and gain real-life perspectives of the SMEs situation. The mechanism 
used to carry out this survey, was the application of questionnaires (Robson, 
1999) amongst SMEs from a selected sample (see section 4.2). 
3.4.3 Interviews for the Scoping, Pilot and the Main Study 
Interviews are research methods that involve the researcher talking to people 
with interest, knowledge or experience in the research subject. There are 
three types of interviews (Robson, 2002): 
• Fully structured: has a predetermined set of questions in a pre-set order. 
It is differentiated from questionnaires by the use of open questions 
• Semi structured: has predetermined questions, but it can be modified 
based on the perception of the researcher about the need to probe further 
a particular point. 
• Unstructured: a general idea of the topic is provided, but the conversation 
flows on its own. It can be informal. 
The last two types are widely used in flexible qualitative research (Robson, 
2002). During this research project, these two types of interviews were used. 
95 
In the Scoping Study an in-depth interview with an expert on Mexican 
industry was carried out using the format of an informal interview, where the 
areas covered are decided by the interviewee (Robson, 2002). However this 
was applied with a focused approach to the topic of the project, in order to 
cover all the gaps of information that the questionnaires did not address. In 
the Pilot study, a semi-structured interview was conducted with the 
companies participating in the study in order to obtain a general insight about 
their thoughts on Diselmex. Based in their initial answers, more information 
was probed. This information was used to further improve the web tool and to 
identify which aspects should be researched further during the Main Test. 
3.4.4 Using case studies as data collection method 
Case studies have been recognized as being a flexible research method, 
defined as a strategy " .. , which involves an empirical investigation of a 
particular contemporary phenomenon within its life context using multiples 
sources of evidence", Case stUdies are a detailed account of one subject, 
focusing on its context and surrounding environment (Robson, 2002). This 
suits the research project and the focus on the dealings of Mexican SMEs 
with sustainability issues. 
While carrying out the text studies for the Literature Review, an exceptional 
piece of information was found, regarding the best practices of a British 
SMEs, Bovince Ltd. In order to investigate this in more detail a semi-
structured interview with Bovince's Environmental and Quality Manager was 
carried out and the findings reported in the Scoping Study. This first case 
study was helpful for the researcher to understand how the following case 
studies should have to be carried out. 
3.5 Seoping Study Methodology 
This section presents the methodology used in the Scoping Study with 
respect to: the Bovince Ltd case study; the application and analysis of the 
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questionnaires delivered to Mexican SMEs; and the In-depth interview 
carried out with a Mexican expert. 
3.5.1 Bovince case study 
During the Literature review, Bovince Ltd was identified as an exemplary 
case study whose successful implementation of sustainable practices could 
offer a good example of how this process was carried out (Hall, 2001 ),. 
Which were the needs and which tools were more helpful in this process. In 
order to carry out this case study, a meeting with Derek Hall, Quality and 
Environmental Manager of the company was scheduled. The meeting 
comprised of a semi-structured interview, and a tour around factory. The 
interview aimed to gain insight into of why and how Bovince started to apply 
sustainable measures, the challenges, the support, the sources of 
information and the procedures used. A transcription of the interview was 
carried out and the data was analyzed along with the information reported in 
an article by Mr. Hall (2001). This analysis by clustering, allowed determining 
key factors of successful implementation of Sustainable Design. 
3.5.2 Development and application of the questionnaire 
The questionnaire developed for this research (see Appendix Ill) consisted of 
two sections, the first containing 30 closed questions and the second 
containing 3 open questions, in order to reduce the reluctance and the time 
needed to complete it, as well as to facilitate the analysis of the information. 
While the purpose of the closed questions was to probe the knowledge of the 
SMEs about Sustainable Design and Cleaner production, the open questions 
were designed to gather information about what each SME would like to 
know about the topic, what kind of drivers would make it introduce 
Sustainable Design measures in its products, services or processes; as well 
as the obstacles that prevent this happening currently. The closed questions 
helped to familiarize the researcher with the subject of study as well as 
contrast the data with the information gathered in the Literature Review. The 
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open questions provided an initial insight about what the Sustainable Design 
tool proposed in this project has to fulfill in terms of information and what are 
the possible challenges that might stop the implementation of Sustainable 
Design among Mexican SMEs. 
3.5.3 Sourcing companies to complete the scoping study 
questionnaires 
Three approaches were used to try and secure an appropriate sample for the 
project. Initially, there was an attempt to approach the local government for 
support to the project. However they showed no interest in distributing the 
questionnaires or testing of the web tool. A second approach was to obtain 
the data from SMEs located in the Valley of Toluca, through the Ministry of 
Economy website (Secretaria de Economia de Mexico, 2005). Using the 
information provided there, a portfolio of possible companies to apply the 
questionnaire were identified. The first attempt of contact was through email. 
Although 70% of companies have access to internet, the researcher received 
only one answer. Mexican SMEs, located in the Valley of Toluca, were not 
interested in answering questionnaires by emails. Similarly. when trying to 
obtain answers via the phone, only one answer was obtained. 
In light of this, a third approach was attempted. A team of interviewers was 
assembled and a portfolio of company addresses was complied from the 
website of the Mexican Business Information System (Sistema de 
Informaci6n Empresarial Mexicano, 2007). To homogenize the sample, the 
search was reduced to companies in the manufacturing or the service sector, 
in the Valley of Toluca zone. 
The region was divided in three subsections. Each subsection was assigned 
to a member of the team. To complete the questionnaires, it was necessary 
either to walk into the company and insist to talk with someone from the 
management levels (if any) or through friends and family contacts, using 
word-of-mouth to get access to the indicated person in each company. In 
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most cases, attending the company in the presence of a person known to the 
members of the staff provided the best results as th is was seen as a sign of 
confidentiality and confidence. 
A total of fifty questionnaires were collected. The available literature shows 
that larger samples are only required if the variability is too high , however for 
the purposes of this research , this was not the case. This decision was also 
based on the kind of data analysis chosen (Robson , 2002). It can be argued 
too that given the purpose of the questionnaire (to help the researcher to 
familiarize himself with the subject and contrast the information with the 
conclusions of the literature review), a sample made up of 50 companies was 
enough. It is also important to note that while it is relatively easy to apply 
questionnaires to single individualist, it is more difficult to apply them to 
companies, where for different reasons (logistics, accessibility, legal 
restrictions, chain of command) is difficult to obtain all the answers for the 
questionnaire. The composition of the final sample can be observed in Figure 
3.3. 
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Figure 3.3 Questionnaire participants per sector 
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The sector with biggest presence was the Food sector, making 22% of the 
sample. It can be argued that they were more willing to reply to the 
questionnaire since due the fact that this particular sector has to comply with 
more strict regulations than the rest of the sectors. Because of this, they were 
not afraid of the government and/or to make their information readily 
accessible. The two other sectors with high numbers in the sample were 
Services and Printing (14% each). Printing companies were easy to 
approach due the contacts that the researcher had in that particular sector. 
Services represent a decent shar~ of the sample as it has a strong presence 
in the Valley of Toluca. 
The collection of the questionnaires proved to be a daunting task, since most 
of the companies did not want to cooperative. Several reasons were provided 
by the companies as to why they refused to answer. Among these reasons, 
there were; fear that the research team members were governmental 
inspectors undercover, fear of industrial espionage and legal issues. In 
summary, fear of negative consequences, is considered to be one of the 
most common problems during the application of questionnaires, especially 
in Mexico (Nolasco, 2007). 
3.5.4 Analyzing the Questionnaire 
Two different data analysis approaches were selected, one for the closed 
questions and one for the open ones. For the closed questions the 
methodology was to use a simple approach: gather it in a format that showed 
the frequency in which a positive or a negative answer was present and 
display that information in an accessible way (Robson, 2002). There are two 
steps that were taken to achieve this. The first step was to develop a chart 
with the frequency distribution. The second step was the use of the numeric 
data collected from the frequency distribution chart to develop a series of pie 
charts. This is because pie charts are a good way of summarizing and 
quickly analyzi!lg data, however they lack complexity for more advanced 
information display (Robson, 2002). However, for the purpose of this part of 
the research, no complex method was needed, as it was a straightforward 
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analysis of two possible answers (yes or no) and the percentage they appear 
in the sample. 
For the open questions a "coding and clustering" method was used. 
Clustering involves dividing the universe of study into groups of units or 
clusters with one or more similar characteristics (Robson, 2002). In this case, 
to select what was relevant, the answers from the open questions were 
clustered by assigning codes to topics or words that were repeated (see 
Appendix Ill). By pulling out codes that appeared in the answers several 
times, it was possible to cluster them for further analysis, with regards the 
possible meanings behind this information. 
Not all the companies answered the open question section. Among the 
possible reasons to be consider for this are: 
• The question was formulated wrong or was difficult to answer. 
• The question touched sensitive matters for that particular company. 
• The person filling in the questionnaire ignored the answer to the question 
• The person filling the questionnaire considered that it was a waste of 
time. 
In order to analyze the answers provided and be able to draw conclusions, 
these answers were put together in a chart and labeled using a code 
developed for the sole purpose of clustering similar answers in a fast (see 
Appendix Ill). 
3.5.5 Expert Interview 
The final part of the Scoping Study, an in-depth interview with an expert in 
Mexican industry was carried out using an informal interview. Its aim was to 
contrast and build upon the information obtained from the Mexican SMEs 
through the questionnaire delivered as part of the scoping study. The aim of 
this interview was to provide a different, non biased perspective. Therefore, it 
would be possible to deduce which parts of the data gathered might not be 
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used due to the lack of credibility or the presence of bias. The interview was 
in Spanish. A transcript of the interview was carried out and through cluster 
analysis the important data was extracted and contrasted with the data 
gathered from the questionnaires. 
3.6 Pilot Study Methodology 
This section presents the methodology followed to carry out the Pilot Study, 
with the collaboration of seven Mexican SMEs, and environmental 
consultancy and web designers. 
3.6.1 Testing of Diselmex's Prototype 
Pilot studies are test carried out within a controlled context in order to test an 
object, tool or idea. Its flexibility allows the researcher to learn from the 
experience (Robson, 2002), improving the tools and even escalate it to a full 
fledged case study. Because of this, it is possible to consider the use of a 
pilot test for the webtool. The prototype tool aimed to answer the project's 
third and fourth research question detailed in section 1.2. 
The prototype tool was a web based guide that offers information to Mexican 
SMEs about how apply sustainable design in their process. The tool was 
tested in two stages, first a pilot study and after refining the tool, 'a main 
study. Each study involved explaining to the owners/managers of each SMEs 
the content and use of the different sections of the tool. Then, they were 
encouraged to use it in their companies and provide feedback, mainly, 
regarding the sections that they considered useful and which improvements 
will be needed. Also they were encouraged to use the webforum section to 
create a dynamic way of exchange of information. 
The conclusions of these studies were analyzed and the findings 
summarized. While multiple ones might provide the chance to replicate the 
test under different circumstances, it also had the problem of requiring a 
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considerable amount of time and resources. Then, it was advisable, as 
Silverman (2000) stated, to aim for an in-depth approach rather than a 
superficial one. 
3.6.2 Testing the prototype in the Pilot Study 
The prototype 'Diselmex', outlined in Chapter 5 was tested by managers from 
seven Mexican SMEs, an environmental consultancy and two graphic 
designers (to evaluate only the graphic aspect of the tool and the 
communication process) (See Table 3.1). In the interest of objectivity, the 
names of the companies have been kept private. 
InterView' Code 
,. 
Sector' .'. Person interviewed' , 
. '. , ' 
:,<" .. , •. 1\ aild:observed!?ii\ ' .•. · •. NO.:~ ,):'; f.. "'i'''i> .. ii ' 0:: -,,\:' .' :",,:,:,,~.·;.'r<; ... ' .. 
1 PTECOO1 Environmental Consultancy Owner/Manager 
2 PTIS001 Transportation of goods Sub manager 
3 PTB001 Bakery Manager 
4 PTF001 Office Furniture Owner/Manager 
5 PTC001 Road Construction Owner/Manager 
6 PTP001 Printing Owner/Manager 
7 PTP002 Printing Owner/Manager 
8 PTQ001 Beauty and Skin care Owner/Manager 
Products 
9 PTGD Web design N/A 
Table 3.1 list of companies that tested Diselmex in the Pilot study. 
The size of the sample was decided by the number of companies that agreed 
to partiCipate in the testing, the time they could provide for the test or their 
relevance to the website design (in the case of the graphic designers). A 
small sample allows for more depth in the observations and a better use of 
the time (Robson, 1999), while it covers different industry sectors. Testing the 
prototype tool with each company consisted of two stages; observation and a 
semi-structured interview. 
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Initially, 'Diselmex' was introduced by the researcher to the subject (usually 
the manager of the company) during a meeting where the purpose of the 
research was explained, providing the address of the website. They were 
asked to go through the content at their own pace, as if they were using it as 
source of information. Notes, regarding how the tool was used and the 
comments and reactions that it produced were taken by the researcher. The 
length of this stage varied from company to company, based on the 
familiarity of the user with Internet and the time available. 
After the observation, the subject was probed for information and opinions, 
using the notes as guidance. The aim was to find out what was and was not 
useful. In the cases of the SMEs, these interviews were centered on eight 
questions: 
1. What is your general opinion of the website? 
2. What did you like about it? 
3. What did you dislike about it? 
4. What would you change/add to the website? 
5. What would you keep? 
6. Have you heard or used a similar website before? 
7. Do you consider that the website can fulfill its purpose of providing 
Sustainable Design information to Mexican SMEs? 
8. Would you use the website on a frequent basis in your company as 
source of information? 
In the case of the consultancy and the graphic designers, the interviews were 
less structured. Based on their responses, more questions were asked to 
probe into the arising topics. 
The key aims of all these questions were to identify ways of improving the 
design and content of the website and to help investigate what kind of 
challenges might arise from introducing a web-based Sustainable Design tool 
into Mexican SMEs. All of the interviews were recorded using a Dictaphone 
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and then transcribed into word and analyzed using a coding and clustering 
methodology (Robson, 1999). A sample interview and a sample of the 
coding and clustering are provided in Appendix VII. The results of this 
analysis were used to improve the proposed tool as reflected in Section 5.5. 
3.6.3 Analysis of the pilot study 
Qualitative data was gathered from the interviews and the notes, which were 
transcribed and analyzed using the coding and clustering technique 
methodology, explained in section 3.6.5.The key findings are presented in 
Chapter 5. 
3.7 Main Study Methodology 
The main study consisted of testing Diselmex in four case study companies 
over a period of two months. The four companies were selected from those 
that participated in the Pilot Study. Within the Main Study, the purpose of 
studying these particular case studies was to gain a better understanding of 
the process of implementation and application of Diselmex in Mexican SMEs, 
and to study how the Mexican context affects this process. 
Each individual case study comprised of two parts: during the first part, which 
lasted a month, the selected case company was left to use the tool on their 
own, and then asked to complete a questionnaire. During the second part, 
which also lasted a month, each company had access to external support 
alongside the webtool. 
The conclusions were analyzed and the findings summarized, using the 
clustering method previously mentioned. As with the Pilot study, it was 
decided for the Main study to use an in-depth approach rather than a 
superficial one. This means focusing in only a few companies in order to 
have quality time with each of them and gather deep, good quality data, 
rather than spreading too thin between several companies. 
105 
3.7.1 Testing Diselmex in the Main Study 
The companies that participated in the main study are detailed in Table 3.2. 
These companies were selected from the original ten that participated in the 
pilot test, based on their interest in the project and the accessibility they 
offered to the research. As with the Pilot Study, in the interest of objectivity, 
the names of the companies have been kept private. 
3 Furniture Manufacturer 
4 Beauty Care 
Products Skin Care 
Table 3.2 List of companies that tested Diselmex in the Main Test 
The main study used the modified version of Diselmex amended as a result 
of the feedback from the Pilot Test and therefore was not the same tool that 
the companies had reviewed. 
Initially, contact was made through email, explaining only the procedure of 
the first part, with the mention of the need for a second part of the study. This 
had the purpose of keep the answers provided by the SMEs unaffected by 
the expectations of what would be asked in the second stage of the study 
and thus avoid any possible bias. After the first month the companies were 
asked to answer the first section of a questionnaire (see Appendix Ill). After 
this, the procedure of the second part was explained. This second part· 
consisted of the companies using Diselmex again for a month, but this time, 
with access to constant external support, in this case provided by the 
researcher in a consultancy role. The aim was to investigate which approach 
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had the better outcome. Qualitative data was gathered from the interviews 
and the notes, which were transcribed and analyzed using the coding and 
clustering technique methodology, explained earlier in this chapter. 
Based on their responses, it was possible to identify the key challenges that 
might arise from introducing a web-based Sustainable Design tool into 
Mexican SMEs, verifying the initial findings from the Pilot Test. It was also 
possible to identify the level of influence that the particular context of these 
SMEs has on the implementation of a tool such as Diselmex. As well, it was 
possible to establish some guidelines based in this level of influence, for the 
implementation of any Sustainable Design project. 
3.8 Hypothesis testing 
Hypotheses are defined as a testable proposition whose purpose is to 
propose a definition or explanation of a phenomenon (Silverman, 2000). 
They derive their value from being tested and validated (or declared nUll) 
during research(Silverman, 2000). In qualitative research, the hypotheses of 
any given project are induced during the earlier stages of a project 
(Silverman, 2000). 
For this research project, the data collection methods were selected due to 
their feasibility in validating the hypothesis proposed in section 2.11. Each 
method provides information that is used to build upon for the next stage, 
until enough data is collected an analyzed. With the data collected it was 
possible to validate the hypotheses proposed in Chapter 2. As well this, data 
allowed the development of a theoretical framework for the development of 
Sustainable Design tools for Mexican SMEs. 
This process could be paralleled with building a brick tower, as depicted in 
Figure 3.4. Each study is building on the knowledge gathered by the previous 
study in order to develop a theoretical tool development framework aimed for 
Mexican SMEs. Such a framework will include the importance of 
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acknowledging the local context and how it will affect the implementation of 
Sustainable Design information tools. 
Figure 3.4 Studies as build ing blocks for a theoretical framework 
The Literature review indicated where the knowledge gap was present. As 
well it provided the researcher with a starting point regarding the knowledge 
process transfer and the qualities of similar developed web based tools. It 
also provided the researcher with a initial picture of what could be expected 
in from the Mexican context. Finally, it helped to identify which questions the 
research project should answer concerning the influence of that the Mexican 
context has upon the local SMEs and the implementation of Sustainable 
Design. Bovince case study helped to set up some of the questions 
distributed during the survey with Mexican SMEs. The information gathered 
with these questionnaires coupled with the information gathered in the In-
depth interview with the expert, helped to define the kind of content the 
prototype tool should include (using the tool analysis of section 2.9 as well) 
and the topics to be researched in the Pilot Study. The data collected from 
the interaction of the user with the tool provided a guide to carry out changes 
to the prototype in order to streamline it according to the needs observed in 
the study. The result of the pilot study helped to identify which topics should 
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be addressed during the Main study during the case studies carried out with 
the four participant SMEs. Finally the Main Study allowed studying if the tool 
was able to work as stand-alone with the Mexican SMEs or if the barriers 
posed by the context would affect the performance of the tool. All this 
information is analyzed and used to develop a framework for the future 
development of Sustainable Design for Mexican SMEs. 
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4 Findings from the Scoping Study 
This chapter reports on the scoping study. Its purpose was to study and gain 
a better understanding of the context of Mexican SMEs, particularly the 
cultural and the socio-political issues. It also involved a study of British SME, 
Bovince Ltd, in order to provide a comparison point and initial parameters for 
the rest of the study. This study was developed in accordance with the aims 
and objectives stated in Chapter 1 and it was carried out in three parts. 
The first part involved an in-depth case study of Bovince Ltd., a British SME 
of recognized environmental standards. This case study set out to determine 
how the implementation of Sustainable Design in a company should ideally 
work. This case study also allowed the researcher to establish some initial 
parameters for the rest of the study and the development of the tool. 
The second part consisted of a survey. As outlined in section 3.6.4, 100 
questionnaires were distributed among SMEs from the Valley of Toluca, 
Mexico. 50 questionnaires were returned. A sample of the questionnaire is 
provided in Appendix Ill. 
In the third part, an interview with an expert in Mexican industry was carried 
out to obtain a different perspective about the Mexican SMEs context, to 
understand the reasons behind the SMEs reactions observed during the 
application of the questionnaire and finally to gain better insight of how the 
context is affecting the cited companies. 
Overall, the scoping study helped to obtain a more complete insight into what 
Mexican SMEs know and think about sustainable design and cleaner 
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production, as well as some of their needs and current situation regarding 
access to support networks. Also it provided with insight about best practice· 
in British SMEs. Finally this data provided with the needed knowledge to start 
the development of the tool, suited for the Mexican SMEs needs. 
Each of the studies will be outlined in the sections below. 
4.1 In-depth Case Study: Bovince Ltd. 
During the Literature review (see section 2.4), Bovince Ltd was identified as 
an exemplary case study whose successful implementation of sustainable 
practices could offer a good example of how this process was carried out. In 
order to carry out this case study, a meeting with Derek Hall, Quality and 
Environmental Manager of the company was scheduled. The meeting 
comprised a semi-struct~red interview and a tour around the factory. The 
interview aimed to gain insight into of why and how Bovince started to apply 
sustainable measures, the challenges, the support, the sources of 
information and the procedures used. 
4.1.1 Bovince Profile 
Bovince Ltd. is a family-owned, printing company based in London. It was 
founded 50 years ago and currently has 60-65 employees. It is recognized as 
an unusual case among British SMEs, because of the level of commitment to 
the environment and as an example of best practice amongst British SMEs 
(BSDGlobal, 2001). Bovince started to study its environmental impact and 
how to reduce it in 1995, and has achieved several certifications and awards 
over the years (such as the PRISM award for Environmental Improvement 
Company of the Year in 1997, the ACCA (Association of Chartered Certified 
Accountants) Environmental Award for the best SME reporter in 2000, the 
Queen's Award for Enterprise in the Sustainable Development in 2001, the 
2000/2001 British Printing Industries Federation - Environmental Go Id 
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Award, EMAS Eco Management Audit Scheme in 1996 and ISO 14001 in 
1997) (Bovince, 2008) 
The company founded in 1951 by Jack Rosen, is a typical small organization, 
where the sons are in charge of the directive board. Originally, the company 
screen printed A & B films, but this changed when in the 1990·s, they started 
to print in larger formats (e.g. advertising panels for buses and buses 
shelters). During this time the company adopted a second printing method (in 
this case digital printing), in order to be able to comply with the different 
needs of the clients. 
Bovince has an active role within the local community through support 
programs. aimed to the local youth (BSDGlobal, 2001; Geerts and Smith, 
2001). It also publishes a corporate report, which states their goals, 
commitments, achievements and areas for improvement. 
Due to these characteristics, Bovince Ltd. is interesting for this research, as 
an example of a successful application of sustainable design measures and 
environmental awareness in SMEs. In order to build on reports about 
Bovince (BSDGlobal, 2001; Geerts and Smith, 2001), it was recognized that 
a more detailed would help provide greater insight into the processes 
followed by the company to achieve this level of success. 
The whole process of applying sustainable design in Bovince started in 
1990's, when the company was looking for obtaining several certifications, 
among them, the EMAS and the IS014000. Since most of the certifications 
ask for similar requirements, the company decided to create a procedure 
manual to fulfill all of them. During the interview Mr. Hall commented that it 
makes sense for SMEs to integrate the requirements from the certifications 
as part of the company's procedure manual and system evaluation, as it 
facilitates accomplishing them. This is an interesting approach to consider 
during the development of tools for SMEs. 
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This procedure manual, which slowly evolved into the 'Tree of Sustainability' 
(Hall, 2001), established the standards, aims, policies and needs of the 
company in a documented way (see Figure 4.1). 
Dran~h I - Wade 
BraoC'h 2 • lIt"nign Emi~if)Jb 
Branch 5 • Emuent 
Branch 4· Energy 
Branch 5 • Cyclic Ways 
Branch 6 • Transport 
B""'ch 7 - People &: Learning 
Branch 8 - Busmcss It: Society 
Branch 9 - Sustainable Growth 
The Bovincc Thee of Sustalnability 
To continu;llly im'l,'lIt in ways to minimil!t' and eliminate all forms Of\\':lllle from 
our procesi, 
To rlimiml(C' I)t'niglll'nli~~inm (rnm our priming pnJC(,s.~f'~. 
To eliminate li.tde (~mIICnl being di~chargC'd 10 sewers and reuse within Hur 
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Use the most efficif1ll WilyS to tranliport our products ~md people.~' u .. ing 
altemath-e t~fhnology \-ehiclt>!. 
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organis;,uioll. Tu Il~' UUT ~ople Itaming nthure (IT' the reclC\igning of 
prOCCMe$ and lhc de\'c1oPJIIl~nl of $afc sust,in"ble SrS1t·I1I~. 
To achic\'c (hl.'1itlcs~ and Society Ilct.'d~ by continually pllr,~uing ilud promoting 
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F..xlilhit 6 
Figure 4.1 Bovince's 'Tree of Sustainabiltty' (Hall. 2001). 
The manual provided a vision and mission statements for the company, as a 
guide to evaluate the progress made by the company yearly. This mission 
statement emphasizes the search for being respected as an environmental 
friendly business. During that process, Mr. Hall was invited to write an article 
about the activities carried out at Bovince, which ended up describing the 
Tree of Sustainability' which is now used in the company. The current 'Tree 
of Sustainability' is in its second version. The scheme has nine 'branches' 
(e.g. waste production, airborne emissions, effluent, energy consumption, 
'cyclic processes', transport impacts, 'people and learning', 'business and 
society', and 'sustainable growth'), which serves to direct the companies 
efforts in sustainability and social responsibility. 
This guide, which aims to achieve quality and sustainability, helped to identify 
the weak spots of the process used in the company, as well as the 
opportunities for improvement. This was possible due the nature of the 'Tree' 
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which interconnects every aspect or branch of the company, such as: raw 
materials, normal and emergency procedures and waste management. 
Through this interconnection it is clear to see how each section of the 
company affects the next and how solving a problem or an environmental 
issue in that section can improve the situation of other. Each branch, inside 
the scheme of the 'Tree' also provides the conditions and goals that the 
system should meet in a particular area of the production process. This 
allows a guide to evaluate any improvement in the processes. 
For example, one of the changes carried out by the company during this 
process was the investment in equipment for the washing of the meshes. 
Through using machines that allowed recycling of the water needed in the 
screen cleaning process, important savings were achieved, as well as the 
reduction of the waste water created by Bovince. Another change was the 
use of 'direct to screen' projection which allowed them to eliminate several 
stages from its production process and thus, reduce the amount of raw 
material and waste (BSDGlobal, 2001). 
Bovince is also known for its social responsibility, which stems also from the 
'Tree of Sustainability'. This can be observed for example in two aspects: the 
support that provides to the local community, through social programs and 
the fact that social responsibility also includes the supplier's chain. This 
guides Bovince to make deals only with socially responsible companies. A 
second example of the social policy of Bovince is the support to the 
community, through programs aimed to support students, either by the 
creation of books explaining the story of the printing methods or by providing 
work experience to local youth. 
During the interview, it was probed for more information about the available 
information sources, such as guidebooks, websites and manuals that might 
be used by the SMEs during the implementation process of sustainable 
strategies. Examples of those sources are Envirowise, EMAS website (see 
2.10.1), Sigma Guidebook (see 2.10.3). 
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4.1.2 Findings from the Bovince case study. 
Amongst the key factors of Bovince's success, are the commitment towards 
the ideal of sustainability, hard work and constant measurement and 
improvement. Measurement was carried out done against periodic (e.g. 
yearly) goals and assessments of the companies' environmental impact. 
This process helps to provide the company with clear guidelines of which 
areas need to be improved. 
Investing in technology or new equipment (when possible), even through 
small changes, helps to reduce the emissions and to comply with the 
legislation. 
Some of the benefits that the company achieved with the application of 
sustainable design in its processes were the financial savings and increases 
in profit due reduced emissions and increased environmental accounting. 
Bovince also showed commitment towards the local community, through 
projects supporting schools and colleges. This commitment was the result of 
the recognition that the company has a big impact on the environment and 
the community. 
Finally, the use of a guidebook (such as Sigma Project) to learn how to 
become a sustainable company holds a great weight in the success. This 
supports the conclusion of the literature review, regarding how the creation of 
information sources can help SMEs to apply sustainable design in their 
processes. 
4.2 Findings from the questionnaire 
As outlined in Sections 3.5.4 and 3.6.3 of the Methodology chapter, the 
questionnaires was analyzed using two approaches. For the closed 
questions, a frequency distribution chart of the answers was compiled, in 
order to summarize the data for its analysis (see Appendix VI). For the open 
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questions, coding and clustering was used in order to extract meaning from 
the qualitative data generated (see Appendix V). 
During the analysis of the questionnaire (see section 3.6.5) five clusters of 
data emerged: 
1. The relationship between Mexican SMEs and Sustainable Design 
2. Information needs from potential sustainable design tools 
3. Preferred delivery approaches for sustainable design information 
4. Reflection on initiatives to promote change 
5. Barriers to Sustainable Design 
These will be discussed in more detail in the sections below. 
4.2.1 The relationship between Mexican SMEs and Sustainable 
Design 
The findings from the questionnaire indicated that though SMEs generally 
saw Sustainable Design as a positive thing for their business they did not 
understand what 'Sustainable Design' actually means (theories and practices 
that consider a triple bottom line: environmental impact, society needs and 
financial issues during the creation of products and services). They all 
associated it with cleaner production, and environmental issues such as 
waste management and recycling. They showed no awareness of their being 
a social element to sustainability. This relates back to findings in the 
literature which suggests that in Mexico there is a lack of clarification of 
different concepts (Barrera, 2001). As well this relates to the Mexican 
definition of Sustainable Design, which is less defined (even on academic 
level) and only considers the environmental and financial issues (see section 
2.1.5). 
70% of companies did not know what environmental certifications were 
available for Mexican companies, which suggests they are not being 
publicised, there is a lack of call for these certifications and consequently a 
lack of awareness about them. 62% of the SMEs did however know which 
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governmental environmental policies (such as the environmental specific 
standards from the NOM4) they must comply with, a phenomenon which can 
probably be attributed to the fact that the government has the tendency to 
fine companies that do not comply with these (Mercado and Blanco, 2005). 
These findings indicate that their general level of knowledge is pretty low. 
They understand that the environment is something to think about but are not 
very well educated about 'why' and 'how', suggesting that there is a real need 
to raise awareness amongst Mexican SMEs. 
Only 22% of companies answered that they had access to any support 
programs offered by the government and that they only knew about these 
because they were direct suppliers to the government, even though they are 
available to everyone. This low percentage of companies accessing a 
governmental support programs shows a clear lack of awareness of their 
existence. However it is interesting to note that the rest of the companies 
stated that if they knew and had access to governmental programmes, they 
would use them and it would motivate them to apply changes oriented 
towards the reduction of their environmental impact. This suggests that better 
promotion and distribution of the information would motivate the SMEs to 
look for such programs. On the other hand the lack of promotion and 
distribution of these programs contributes to the SMEs' opinion that there is 
a lack of governmental help. Only 28% of the companies knew about external 
support programmes offered by NGO's or academia. Those in the 
construction and printing sectors reported having access to external support 
programmes through their Chambers of Commerce. In the case of the 
construction sector, support programmes consisted of courses which cover a 
wide range of topics, from budget management to how to comply with quality 
regulations and including environmental impact. These courses are funded 
by the Industry of Construction Chamber by membership fees. These 
findings suggest a lack of available tools for SMEs with respect to 
sustainable design. 
4 Norma Oficial Mexicana (Oficial Mexican Standard) 
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Through the questionnaire, companies were asked a set of questions 
regarding how they perceived themselves with regards to their environmental 
impact. The findings showed that the companies felt that they did try to 
handle their waste to the best of their abilities. 64% of the companies 
considered themselves sustainable in the way they handle their waste. In 
light of what they understand 'sustainable' to mean, this suggests that they 
are aware of the environmental impacts of their waste. However the 
companies expressed a desire to access to more information regarding this 
particular issue. 
8% of the companies declined to answer whether they rewarded employees 
for being active in the reduction of the environmental impact of the company. 
The companies that stated that they did reward their employees (56%) did 
not explain what kind of rewards they used. 
80% of the companies considered that applying sustainable measures was 
beneficial to business rather than a lUXUry. 98% of the companies believe 
that Sustainable Design or cleaner production can help to improve the life 
quality of Mexico. This finding is different to those reported in the Literature 
where it is reported that being environmental aware and reducing the impact 
of the production processes was a luxury, and a luxury that only big 
companies could afford (van Hemel and Cramer, 2002) 
4.2.2 Information needs 
66% of the companies surveyed reported on the kind of information they 
were interested in having access to. Their answers can be classified in to six 
types of information: 
1. Basic Concepts 
2. Advice 
3. Costs implications 
4. Waste Management and Recycling information 
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5. Governmental Support 
6. Specific information and ideas 
4.2.2.1 Basic concepts 
Once the real definition of Sustainable Design was explained to them, the 
respondents to the questionnaire expressed the wish to learn more about the 
basic concepts and ideas surrounding Sustainable Design. This reinforces 
the finding that in general Mexican SMEs are confused about Sustainable 
Design. It is believed that clarifying the concepts will enable the SMEs to 
appreciate that Sustainable Design is not only about environmental impact 
but also has a social element. Having a greater awareness of Sustainable 
Design should also help them to think beyond end of pipe solutions, to using 
more preventative measures. 
4.2.2.2 Advice 
A handful of companies, mentioned that they would like to have access to 
some kind of advisers during the process of applying sustainable design 
strategies. This has the purpose of having support with the specific problems 
and needs of each company in particular. 
4.2.2.3 Cost implications 
One of the main concerns expressed with regards Sustainable Design and 
Cleaner production related to cost. SMEs want to understand the likely cost 
they will incur while applying sustainable design measures. They were also 
interested in techniques that allow them to cut operational costs by taking 
advantage of the equipment the company already has (using the same 
equipment to create new products from waste raw material, modifications to 
the equipment to increase efficiency or reduce waste). 
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4.2.2.4 Waste Management and Recycling information 
Most SMEs wanted more information on issues such as waste management 
and recycling - the key issues which they fell into the remit of sustainable 
design. One explanation for this might be that topics that very relevant to' 
compliance with regulations and cost reduction. The more specific requests 
included: alternative ways to use waste material; information of waste 
separation; and how to use raw materials wisely. 
4.2.2.5 Environmental regulations and Governmental support 
As was mentioned earlier, Mexican SMEs in general are worried about the 
environmental regulations that they need to comply with, as non compliance 
could lead to a fine or closure. As a result of this they were very interested in 
having accessing information on these regulations. SMEs also expressed 
interest in knowing about and gaining access to possible support programs 
offered by the government, either local or national. It seems that one problem 
in the Mexican context is the existence of a vicious cycle. SMEs can not 
comply with the environmental regulations, due a lack of resources, support 
and proper information. In turn, they can not have access to the support 
programs because they do not comply with these regulations. 
4.2.2.6 Specific information and ideas 
Two companies expressed a desire to have access to guidance around the 
types of solutions they could apply to their current environmental problems. 
This might refer either to specific suggestions for each company or sector, or 
to concise solutions to common problems as waste management. This 
particular answer poses an interesting challenge, because it highlights the 
types of expectations that SMEs might have with regards to the depth and 
specialization of information the tool would need to provide. 
120 
4.2.3 Preferred delivery approaches for sustainable design 
information 
More than 90% of the companies stated that they would be interested in a 
web tool that provides them with sustainable design information and would 
use it. Similarly 72% of the respondents are interested in having access to 
online consultancy or guidance. Indirectly, 8% stated that they would like 
environmental information in brochure format. 
12% of the sample reported that they had heard of an existing environmental 
guidebook, however the resources they referred to were the website of the 
National Institute of Ecology and the Ministry of Ecology, which are both 
government websites. While they offer information about courses, regulations 
and general information about environmental topics, they lack the scope, 
concept clarification, tools and guidance that SMEs need to apply 
Sustainable Design in their processes. This suggests a misunderstanding 
about the difference between governmental agency websites and a 
guidebook and what can be offered by each one of them. The fact that there 
are no existing guidebooksl websites that provide this type of information 
(concepts, evaluation tools, links, case studies and example) means that it is 
unsurprising that the SMEs were confused as they had no point of reference 
to refer to. 
The questionnaire showed that over the 70% of the companies surveyed 
have internet access. This confirms the information found during the 
Literature Review (AMIPCI, 2006). The rest had internet access through 
external facilities such as cyber centres and cyber cafes, indicating that the 
internet is an appropriate dissemination mechanism for Sustainable Design 
information. 
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4.2.4 Identifying initiatives to promote change 
The respondents to the questionnaire identified 6 initiatives which they felt 
would make them consider applying sustainable design measures and 
reduce their environmental impact: 
1. Financial support 
2. Courses 
3. Government attention towards waste management 
4. Benefits & Certifications 
5. Approaches to raise Environmental Awareness 
6. Access to tools and strategies 
4.2.4.1 Financial Support 
One of the most popular initiatives was that of financial support. Mexican 
companies, especially SMEs tend to struggle financially during their first 
years and even after that. Therefore they expressed that if the government 
offered financial aid and tax reductions they would have a beneficial impact 
on SMEs finances. 
4.2.4.2 Courses 
The need for courses training workshops for both employees and 
management were widely mentioned as potential incentives for engagement 
in sustainable design. These could be to raise awareness or help in the 
application of sustainable design measures within the company by 
themselves. As was mentioned in section 4.2.1, the construction sector 
mentioned that their Chamber of Commerce has a scheme where it uses the 
quotas paid by the members to pay for and offer update courses. Using this 
scheme to fund and offer courses about sustainable design, its application 
and benefits, offers Mexican SMEs another mechanism for obtaining advice 
and basic knowledge. 
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4.2.4.3 Government attention towards waste management 
The companies wished that the classification and proper disposal of waste 
was a continuous process overseen by the government. SMEs do not want to 
feel compelled to manage their waste if they know that the government will 
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not follow up the process at the end of the line. For example, while some 
companies classify their waste, the collecting system often ignores this and 
dumps the waste all together, with only plastic being a exception. This makes 
the companies feel like their efforts in classifying their own waste for proper 
disposal are useless. 
4.2.4.4 Benefits & Certifications 
Companies were looking for some sort of acknowledgement and some kind 
of benefits from their efforts towards being a sustainable and environmental 
friendly company. These benefits might be financial (see section 4.4.1) or 
through certifications that provide positive leverage in terms of obtaining 
contacts and attracting business (e.g. companies which have ISO standards 
are seen to have a better standing). 
4.2.4.5 Approaches to raise Environmental Awareness 
Eight companies felt that campaigns or courses which focus on raising the 
environmental awareness among companies, government and clients would 
provide them an incentive to take action. 
4.2.4.6 Access to tools and strategies 
One company from the furniture sector asked for a way to have access to 
tools and strategies that they could apply by themselves in their processes 
and products. This supports the first hypothesis of this project (see section 
2.11), about how a web based guidebook tailored for the specific needs of 
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the Mexican SMEs' context can be used as a solution to meet this particular 
need. 
4.2.5 Barriers to Sustainable Design 
Through the questionnaire four key reasons as to why Mexican SMEs are 
reluctant to apply Sustainable Design measures to their businesses, were 
identified: 
1. Financial concern 
2. Lack of proper knowledge 
3. Lack of environmental awareness 
4. Lack of Support from the Government or other structures 
4.2.5.1 Financial concern 
Most of the companies point to financial concerns as a reason not to act or 
apply any changes to reduce their environmental impact. They mention that 
the lack of funds, coupled with the perception of the need for increased 
investments prevent the companies from actually implementing any changes. 
Findings suggested that they would unlikely to implement expensive changes 
and would shy away from changes which did not lead to a financial benefit. It 
is a fair concern considering that usually Mexican SMEs close within two 
years due financial problems (Lino, 2007). 
4.2.5.2 Lack of proper knowledge 
The companies' answers showed a lack of information about the specifics 
details about Sustainable Design, as well as the tools and strategies 
available. This sustains the first hypothesis (see section 2.11) that a 
guidebook tailored for Mexican SMEs and their particular information needs 
might help to change this situation. 
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4.2.5.3 Lack of environmental awareness 
Most companies recognize that even when concern about the environment is 
a "hot topic' in the media, there is a general apathy to actually act to solve 
the environmental issues, due to not being aware of the huge impact their 
processes actually have or not being a priority for them. But as was 
discussed in Chapter 2, SMEs do have a significant impact in the 
environment and the community. As such any tool would need to clearly 
address this issue. 
4.2.5.4 Lack of Support from the Government or other structures 
Respondents expressed that while they might be interested in applying 
Sustainable Design to their processes, the lack of support from the 
government is discouraging. Companies seem to be willing to modify or their 
processes and products to become sustainable and reduce their 
environmental impact. However they ask for acknowledgment from the 
government, about their efforts in such implementation. This 
acknowledgment can be presented through special certifications, tax 
reductions or financial aids. Excessive bureaucracy and paperwork are also 
seen as a sign of the lack of support given to companies by the government. 
The fewer hoops they are forced to jump through, the more likely they will be 
willing to participate in the application of Sustainable Design and 
Environmental regulations. 
4.3 In-depth Interview: The Mexican industrial context 
As part of the Scoping study, a two hours interview with an expert in Mexican 
industry was conducted. This interview provided the researcher with valuable 
insight into the current context within which Mexican SMEs work and how it 
has evolved during the last three decades. This interview had aimed to build 
on the Literature Review. As well it provided a different point of view, which 
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helped to verify and contrast or put in context some of the answers provided 
by SMEs during the application of the questionnaire. 
The expert, Mr. Victor Pacheco, is currently a lecturer in the Chemistry 
Department, in the Autonomous University of the State of Mexico. Prior to 
this he worked for the Ministry of Ecology of the State of Mexico, the National 
Institute of Ecology and the Science and Technology Council of the State of 
Mexico. While working in these institutions, he researched areas such as 
'Standardization amongst Mexican companies', 'Technological advancement 
in Mexican SMEs' and 'Sustainability and EnvironmentaU issues regarding 
Mexican SMEs' (Pacheco-Salazar, 2006). The following is a summary of the 
transcript from the interview carried out with Mr. Pacheco, regarding his 
thoughts about Mexican SMEs, their environmental problems and their 
context. 
Mexican SMEs were a product of the early 20th century revolution in Mexico. 
Their origin is rooted in the old systems of estates and ranches, which 
provided for many people and were self-sufficient. After the Revolution War, 
the generals reclaimed these states for themselves and then sold or 
transformed them into primitive enterprises. These enterprises existed in a 
closed market and economy, protected and subsidized by the government. 
This protection stopped the growth of the enterprises and their 
competitiveness compared to the rest of the world. The signing of the North 
America Free Trade Agreement (NAFTA) in 1994, where the enterprises 
were bound to compete in an open, international market, forced changes in 
the Mexican companies' procedures and production standards. 
Subsequently, to date, most Mexican SMEs are way behind the levels they 
should be in order to sustain themselves in an international market. The 
NAFTA treaty also forced the government to develop a series of norms, 
policies and standards (such as the ISO certifications) to be able to enter the 
international market. Prior to that, companies either worked only with a 
general quality perspective, or without any kind of standard in their products. 
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The introduction of environmental awareness and sustainable development 
in Mexico started in the 70's. In this decade, environmental issues were 
linked almost exclusively to occupational health and security inside 
companies, particularly those from the foundry sector. This approach started 
to change to a more general perspective than only foundry companies and 
was expanded to include urban development. This allowed the creation of the 
Urban Development and Ecology Ministry (today the Ministry of Ecology). 
Between the years of 1985-86, the environmental issues started to include 
concepts such as dangerous waste material, damage to the ozone layer and 
climate change, mainly due to the Montreal ProtocolS and the Basel 
Convention6• During the 90's, with the Rio Summit, concepts such as 
sustainable development were introduced in the cultural context, linking the 
environment with the economy. The process was accelerated due to NAFTA, 
as it forced the Mexico to equate environmental policies to those from USA 
and Canada. 
Between the years of 1994-95, the environmental awareness became 
increasingly important with the creation of the Ley General del Equilibrio 
Ecologico y Proteccion al Ambiente (LEGEPA), which translates as "General 
Law of the Ecological Balance and Environmental Protection". This law gives 
emphasis to the residual waste dumped into aquifers. The focus was mainly 
on "end of pipe" issues. With the introduction of the IS014000 certifications 
during 1996-97, the development of an environmentally and socially aware 
supply chain became important, as well as the search for more efficient uses 
of energy or alternative energy sources. At this point, eco-packaging and 
eco-Iabels were added to the repertoire of concepts considered. Finally in 
S The Montreal Protocol is an international treaty with the objective of protects the ozone 
layer by phasing out the production of a number of substances believed to be responsible for 
ozone depletion (UNEP. 2006). 
6 The Basel Convention. is an international treaty with the objective of reduces the 
movements of hazardous waste between nations. In particular the transfer of hazardous 
waste from developed to less developed countries (UNEP. 1992) 
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2004, the LEGEPA was changed from the coercive legislation used from the 
period of 1996 to 2002, to a scheme of environmental audits for companies. 
In opinion of Mr. Pacheco, the current context of the Mexican SMEs is 
composed of several actors, such as government, academia and civil society. 
Upon the relations between these actors, it is added the political strategies of 
the different political parties and local governments, as well as economy 
problems. According to Mr. Pacheco, there is lack of communication and 
coordination between the actors, which have an impact in the strategies 
applied and the economy. For him, this lacks should be solved in a similar 
way to a puzzle, simplifying the picture by joining small bits that are related to 
each other. 
The two biggest challenges that Mexican SMEs face are the lack of 
information and training. If a company lacks the training needed to obtain a 
certification, it will not be able to compete in the current market, transforming 
these certifications from opportunities into obstacles. In this regard, Mr. 
Pacheco says that for the companies, the lack of information refrains them 
from being competitive. 
Most of the time SMEs do not know that under the new audit schemes, the 
information they provide to the government, regarding their environmental 
performance, can not be used against them, being rather as an "act of 
confession", a voluntary mechanism that provides a starting point to reduce 
the environmental impact of the production processes. Only big companies 
such as CEMEX7 or PEMEX8 know about this. 
A further challenge is the outdated technology the SMEs have. There are 
cases, like the companies in the sugar cane processing sector, that use 
technology developed way back at the end of the 19th century. Mr. Pacheco 
7 Cementos Mexicanos (CEMEX), worldwide producer of cement, ready-mix concrete and 
aggregates, based in Mexico. 
• Petr61eos Mexicanos (PEMEX), Oil Company owned by the State. 
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comments that the current classification of micro, small and medium 
enterprises, based in the number of employees and capital, should be 
replaced with another that addresses the technology level that the companies 
have. Some companies never update their technology, since the 
owners/managers do not understand new technologies. This is symptomatic 
of the mindset of the SMEs owners/managers. 
In Mexico, most of the SMEs are businesses owned by families, and most of 
the times, run exclusively by its members. While they acknowledge that the 
company could grow, they decide against it as they see the growth as a 
threat to the family nuclei. In these companies they also know that there 
should be a clear, organized delegation of responsibilities and functions, 
however usually it is the head of the house that buys the materials, realizes 
the processes and makes the sales; meaning that basically, the structure of 
the family is imported into the structure of the company. Also SMEs do not 
tend to make strategic alliances with possible allies in order to compete with 
bigger (sometimes foreign) companies. This is a result of the 
owner/manager's mindset where there is a strong sense of individuality and 
lack of cooperation, where each company looks only for its own benefit. 
SMEs are companies that lack of any sense of medium to long term 
planning. In order to avoid taxes, they might change sector after some years, 
or dedicate themselves to the creation of novelty product according to the 
nearest festivity in the calendar. 
There is also a lack of support from other bodies, aside from the government. 
Many entrepreneurs leave their respective chambers because they do not 
offer any kind of training despite the high fees they charge. Also they know 
that the Universities can be a source of support, but they expect this support 
to be free, which is an attitude derived from the custom that the government 
used to have of subsidizing everything; a custom that is still affecting the 
performance of the Mexican industry. Other sources of support such as 
governmental initiatives fail because they do not acknowledge the particular 
needs of the SMEs. In addition, the paperwork and bureaucracy becomes an 
obstacle, particularly due the fact of being time consuming (which is 
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problematic for several owner/managers as they are also the ones in charge 
of production). Lastly, most of the times, the companies can not fulfil the 
requirements demanded by such initiatives. This is coupled with the punitive 
nature of the current environmental taxes. It is considered by the expert that 
these taxes should be changed into incentives for environmental investment. 
Finally, SMEs tend to see environmental and sustainability issues as 
something that does not affect them directly. They see them as problems that 
should be solved by the government. SMEs recognize a need to obtain 
certification but they are hesitant to act on it and lack long term vision. 
Curiously enough, this is an attitude enforced by the Mexican government, in 
order to keep certain degree of control over the industry. 
4.4 Reflections from the Scoping Study 
4.4.1 Conclusions from the Scoping Study data 
All the companies in the sample stated that they considered environmental 
responsibility to be important. Furthermore, 80% consider that applying 
sustainable strategies is beneficial to business rather than a lUxury. This is an 
important shift in the SMEs environmental paradigm of the last few years and 
shows a change in the SMEs' attitude from what is reported originally in 
Chapter 2. This can be attributed to new market requirements, brought about 
by commercial treaties such as NAFTA, as mentioned in the expert interview. 
However not all of the SMEs seems to be aware of the specific i~pact their 
products, services or processes have or have any specific plans to reduce 
these impacts. In this regard, 64% of the companies consider themselves 
clean and environmentally friendly. This clearly shows a contradiction in the 
answers that the companies provided to the questionnaire. One possible 
reason is that the information they currently have is not clear enough and 
there is confusion. As Mr. Pacheco pointed out, there is a need for clear 
information. These needs seem to be dictated by the information economy, 
where in order to compete you need to have access to the latest information. 
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And more often than not, that information seems hard to obtain or is 
expensive. The lack of clear and specific information seems to be, so far, the 
main problem amongst Mexican SMEs. As seen with the Bovince case (Hall, 
2001), having access to sources of good quality information allow the 
company to develop its own procedures for the implementation of sustainable 
strategies or to simply raise its environmental awareness. 
It was also found that most SMEs are aware of the regulations that they need 
to comply with but they ignore the environmental certifications which are 
available. Companies see the need to comply with governmental regulations 
as a way to avoid fines because they do not recognize that the information 
they provide voluntarily to audit schemes can not be used against them. This 
fear also manifested itself in this research project when companies declined 
to answer the questionnaire because they were afraid that the researcher 
was going to take this information to the government, which would put them 
in risk of being closed. As mentioned in section 2.9, knowledge transfer 
depends on communication between the source of the information and its 
receiver. In this case, if the government is the source of information, due the 
distrust the SMEs have towards it, the knowledge transfer will not take place. 
Mexican SMEs seem to be wary of any offer of help with no cost. This is in 
contrast to the British context, where this reluctance to accept help is not 
present (Hall, 2001; Design Wales, 2005; Envirowise, 2005a). 
In terms of external support, the data suggests that many Mexican SMEs 
companies do not know of or have not accessed any support program 
offered by the government. The only companies which were aware of these 
programmes were direct suppliers of the government. In most cases they 
were also ignorant of other sources of technical support about cleaner 
production, Sustainable Design or certifications, such as the GTZ-Canacintra 
courses and the Center for Cleaner Production of the IPN. A lack of 
promotion appears to be the reason behind this. 
According to Mr. Pacheco, several companies left their Chambers of 
Commerce as they were not getting any kind of technical support in 
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exchange for the fees they were paying. Mr. Pacheco also illustrates that 
most of the governmental projects to offer support fail because they do not 
acknowledge the real needs of the SMEs and the bureaucracy slows the 
procedures, discouraging the few companies interested in participating in 
such projects. Finally, most SMEs have the tendency to see Universities as a 
free resource. 
72% of the respondents showed interest in a web-based tool or guidebook 
leaving 23% who did not directly express interest. Disinterest is therefore a 
potential challenge to any in Sustainable Design tool. One possible reason is 
that those companies not interested in online information prefer to use some 
external source of support, such as a consultancy, but only if they or a 
support program can finance the costs that this will incur. It is worth 
considering that according to Mr. Pacheco, most companies have outdated 
technology and/or the person in charge usually lacks the technical skills to 
adapt to new technologies, presenting another barrier that might affect the 
performance of any web tool. 
An interesting contrast to arise from the scoping study is that while some 
Mexican SMEs said that they were aware of their environmental and social 
impact; the answers to the open questions showed they have a very narrow, 
waste focused view of the Sustainable Design (as was also shown in Figure 
2.5). In Mexico, the environment is becoming a major concern, but the social 
aspect of the impact that a company has in the community is not being 
considered. 
As reported in the interview, the common mindset of the owner/manager in a 
Mexican SME is a result of both the evolution of the industry in the country 
and the internal structure of the company. By being based around the family 
nuclei and often, in traditional schemes of business management, the 
companies are more reluctant to search for strategic alliances or lack the 
ability to plan in medium to long term, reducing the scope and impact that 
any measure might have in the company. 
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It can be argued that initiatives such as the development of guidebooks and 
web based tools, would help to further the advance of the application of 
Sustainable Design, as well as raising the awareness among SMEs about 
their environmental impact. The barriers described in section 4.4 should be 
considered during the refining process of the web tool proposed in this. 
project, giving special emphasis to basic concepts and social aspects as a 
way to simplify the knowledge transfer process and bypass the difficulties 
imposed the by the cultural context. This will help to show the SMEs the full 
scope of what Sustainable Design means and how it can apply to their 
company. It can be observed also that constraints such as support, 
environmental awareness, knowledge and financial issues) are at the fore 
front of the minds of Mexican SMEs. Addressing these constraints in the web 
tool can assist in the application of sustainable design in the companies' 
processes. 
The information extracted from the questionnaires and the expert interview, 
provides a better image of the. challenges that such a tool might face during 
its implementation in the Mexican context. These challenges will be 
discussed in greater detail in the following chapter, which will go into detail 
about the development of prototype web tool named 'Diselmex' and the Pilot 
Study that followed its development, testing it the context of Mexican SMEs. 
4.4.2 Guidelines to influence the development of 'Diselmex' 
Finally, using the data generated from the Scoping Study and the desirable 
characteristics identified in Section 2.10, a number of guidelines to influence 
the development of 'Diselmex' were generated (see Table 4.1). 
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~ ."Area . . >: Guideline '. '" 
" 
Design and • Flexible 
presentation • Concise and concrete information 
• Information should be presented in brief 'nuggets' 
• Guidance/Mapllndex 
• Use of appropriate graphics 
• Local language 
Specific Content • Basic Concepts (such as Sustainable Design, Life 
Cycle and Social Responsibility) 
• Clarification of the low cost of applying 
Sustainable Design 
• Local Regulations 
• Explanation of available Certifications 
• Explanation of the Benefits of applying 
Sustainable Design 
• Ideas (such as Case studies) 
• Tools and strategies for the companies to be used 
• Information about support networks from the 
Government and NGO's 
Technical • Few technical requirements, suited to the 
requirements outdated equipment among the SMEs. 
Table 4.1 Guidelines for the development of 'Diselmex' emerging from the Scoping Study 
These guidelines will feed into the development of the tool. which is going to 
be discussed in Chapter 5. 
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5 Developing and testing the Diselmex Prototype 
Tool 
This chapter presents the development and content of a web tool for 
Mexican SMEs named Diselmex (Diseiio Sustentable, Empresas Limpias. 
Mexico). The aim of the tool was to provide clear and concise Sustainable 
Design information to Mexican SMEs. This chapter reports on the findings 
of the Pilot Study where prototype version 1.0 of Diselmex was tested on 
seven Mexican SMEs, an environmental consultant and a group of graphic 
web designers. The conclusions reflect on the challenges faced by the tool 
during the study. A final section presents the modifications which were 
made to the tool as result of the Pilot Study, ahead of the Main Study. 
5.1 Diselmex's development process 
Diselmex's development consisted of four stages: preparation, content 
development, website development and publication. These stages are 
explained in the following sections. 
5.1.1 Preparation 
The first thing considered for the development of Diselmex was the 
information drawn from the analysis of the needs of Mexican SMEs reported 
in the literature, the analysis of seven existing tools and the data gathered 
from the Scoping Study, as shown in the guidelines reported in Table 4.1 of 
Chapter 4. The analysis of the specific needs derived from the Mexican 
context were vital considerations for the development of the tool as it was 
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initially suspected that they would have an impact on how the tool would 
interact with the user. 
These guidelines helped to identify the kind of content, format, 
characteristics and aims for Diselmex. It was determined that its main aim 
was to provide concise information about Sustainable Design data, such as 
concepts, evaluation tools, strategies and certifications, as these were the 
most needed pieces of information by the Mexican SMEs. Case studies, 
examples, evaluation tools, images and references were then collected in 
preparation for the website development. 
5.1.2 Content development 
Based on the analysis of the information provided in Section 2.10 and 
Chapter 4, a basic outline of the content was made. The analysis 
determined that the site should include: clear and brief definitions; available 
tools; certifications; case studies; and information about Social 
Responsibility and Impact. 
The next step was to create a list of sections and subsection and then 
assign the appropriate content to each one of them. After this, the process 
of creating the website began. 
In order to address the language barrier (see Section 2.10) the website was 
created in Spanish, the official language of Mexico. Although English is the 
most common business language, not all Mexicans have a good grasp of 
the language. It was felt that building the site in Spanish would allow it to 
reach a broader audience. 
5.1.3 Website development 
Due to the lack of familiarity with the newest version of the software 
(FrontPage 2002), the first sections were created on a trial and error basis 
and supported by the use of manuals (Cassade, 1998; Stanek, 1999), Once 
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familiarized with this software the next step was the creation of a mind map 
diagram. This diagram was the base for the current structure of Diselmex 
(see Figure 5.1 and 5.2) and was inspired in the structure of the EMAS 
website. This mind map provided the researcher with a clear. guide to put 
together and link all the sections of the website, keeping track of the 
interaction between all the different sections. 
5.1.4 Publication 
The final stage was the publication of the website. For this purpose, hosting 
for the website was obtained in server space provided by Loughborough 
University. However in order to facilitate the Mexican SMEs access to the 
website and to develop brand identity it was necessary to obtain a relevant 
domain name and web address (www.diselmex.com). The website was then 
uploaded and tested to verify it was working correctly. During this process, 
external help was enlisted. A former design professor from Mexico proof 
read the content to offer a second opinion in terms of the appropriateness of 
the language used. 
5.2 Sections and content 
The website consisted of ten sections: 
• Homepage 
• Quick start 
• Introduction 
• Overall structure 
• Support (tools/strategies/case studies). 
• Certifications and policies 
• Glossary 
• Useful links 
• Forum 
• Contact details 
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Figure 5.2 More detailed information regarding the content of the Overall Structure section 
separately according to the current need of the company, they are meant to 
work together emulating the same structure as a guidebook, but in a more 
concise way to provide a start point for the SMEs to develop their own 
strategic plan of how to implement Sustainable Design . 
In light of the findings from the literature review with regards the fact that 
companies do not generally have the time to read detailed information 
Diselmex provides sections containing concise information along with a 
forum to exchange ideas about particular issues that any specific company 
might have for their unique case. Each section of the website is explained in 
more detail below. 
5.2.1 Homepage (Inicio) 
The homepage welcomes visitors to the site with a title and navigation menu 
(see Figure 5.3). This page displays Loughborough University's logo , as th is 
is the place where the research is being carried out, and the logo of The 
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Autonomous University of the State of Mexico (UAEM), one of the project 
sponsors is well known by the companies in the region studied. This page 
also shows the date when the page was last updated and the author's 
name. The main image is an interactive map, where each word links to the 
respective concept definition. For example by clicking on each concept (e.g. 
Economy), as pointed in Figure 5.3, the user is redirected to an explanation 
of how Sustainable Design applies to them (see Figure 5.6). 
5.2.2 Quick start (Guia de uso) 
This section explains the concept of the site and how to use it according to 
the particular needs or current interests of the SMEs (see Figure 5.4). It 
contains: 
• The purpose of the site: explains the main objectives, how and why it 
can be helpful for SMEs. 
• How to use the site: outlines a brief explanation of how to navigate 
around the site , explaining how to access the features according to the 
needs of the user. 
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Figure 5.4 Quick start 
5.2.3 Introduction (Introduccion) 
The section (see Figure 5.5) introduces Sustainable Design. It provides the 
meaning and the origin of the concept. It also covers other common similar 
terms used (such as Cleaner Production and Ecodesign) and their 
difference with respect Sustainable Design. Finally it explains the benefits of 
applying Sustainable Design in the company. This section has a subsection 
that explains in detail the key elements of Sustainable Design as outlined 
below. 
5.2.3.1 Key elements of sustainable design (Conceptos Clave del 
Disefio Sustentable) 
This subsection explains the three main spheres of action of sustainable 
design (see Figure 5.6) and the benefits of each one: 
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i. Environment: explains how the application of sustainable design can 
improve the company's environmental performance in a positive way and 
the benefits of this. 
ii. Economy: explains how the application of sustainable design impacts the 
company's economy in a positive way and the benefits of this (e.g. 
savings , income increase). 
iii. Society: explains how the application of sustainable design impacts the 
company's relationships inside it (e.g. employee's welfare) and outside it 
(with the local community, public relationships, governments, NGO and 
civil associations). 
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Figure 5.5 Introduction to sustainable design 
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Figure 5.6 Main Aspects of sustainable design 
5.2.4 Overall Structure (Estructura General) 
This section is one of the most detailed sections since it offers a step by 
step guide to applying sustainable design in the company, and how to 
measure (through the use of Ecodesign evaluation tools such as MET 
Matrix and the Design Abacus) and improve this application . This section 
was inspired by the format and content of the EMAS website (European 
Commission, 2004b). It is divided into 5 subsections and each one of these 
is also divided in subsections . Each subsection is written in the form of small 
information nuggets. At the bottom, the page has arrows to go forward or 
back and shows an "map" that allows the user to identify which section they 
are in : 
a. Foundation: This subsection (see Figure 5.7) describes the 
importance of stating commitment towards the new changes, as well 
as establishing a goal to direct the efforts of the company. 
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b. Action: This subsection provides the user with a brief explanation of 
where and how to start applying sustainable measures. 
c. Check & Feedback: This subsection explains the importance of 
keeping track of all the changes, problems and improvements in the 
company while applying sustainable design measures. 
d. Use & Benefits: This section briefly discusses the benefits of making 
public the changes made by the company. 
5.2.5 Support (Soporte) 
This section lists those elements that can help SM Es to learn and apply the 
available tools and strategies or to find examples of how other companies 
reduced their environmental impact (see Figure 5.8). 
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Figure 5.7 The 'Overall Structure' page 
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Figure 5.8 The 'Support' section 
The Support section has the following subsections: 
Strategies (Estrategias) (see Figure 5.9) explains the most common 
ecodesign strategies, such as recycling and reuse, reduction of the use of 
raw materials, creation of products that are easy to recycle (linked to design 
for disassembling) , the use of environmental friendly raw materials, 
increasing the lifecycle of the product and the efficient use of energy. These 
strategies include some examples of how to apply them and their particular 
benefits. The strategies are based on the approaches discussed in the 
literature review. 
Tools (Herramientas) has an assortment of the most useful , free tools 
available (see Figure 5.10). These tools were taken from the 
recommendations of the website "Information/Inspiration" (Lofthouse, 2004) . 
They were also chosen due to the low cost required to use them, which 
makes them friendly to SMEs of limited resources. Each tool has a special 
section where the concept, the story and the method of use is explained. It 
also provides a link to the original creator website, and a link to down load 
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the tool in Spanish to use. The chosen tools are: Ecodesign Web (Lofthouse 
and Bhamra 2000) (see Figure 5.11), MET Matrix (Brezet and van Hemel , 
1997) and Design Abacus (Lofthouse, 2004) (as explained in section 2.10), 
since they comply with the following requirements: 
• They should not require any kind of specialist software or highly 
technical equipment, since SMEs have limited resources. 
• they must be free, since SMEs might not be able to afford the cost of 
license fees. 
• they must be easy to use. 
All the tools were translated into Spanish before they were added to 
Diselmex. 
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Figure 5.12 Case Studies. 
Case Studies (Casos de Estudio) provide the user with examples of 
Mexican SMEs that are already applying sustainable measures and the 
results of this work (see Figure 5.12). The examples are clustered by sector 
and provide: name and location (when available) , product/service , problems, 
changes made and results. The sectors available are : food , automotive , 
metal-mechanic, furniture, paper and graphics, chemical , services and 
textile. These case studies were taken from the Literature Review (see 
section 2.10). This section will be updated when new case studies are 
found. As was mentioned in the Literature Review, most SMEs in Mexico 
solved their environmental problems through solutions that involved low 
levels of technology or investment. It was hoped that the examples provided 
in these case studies could entice the companies to apply similar solutions 
and changes in their processes. 
148 
5.2.6 Certifications & Standards (Certificaciones & Normas) 
This section explains the most common certifications and policies at national 
level (ISO 140009 and NOM 10), that are relevant to the environmental 
performance of the company (see Figure 5.13). Each subsection includes 
an outline of the certification data on its basic requirements and cross 
reference to tools and Sustainable Design strategies or organizations that 
might help. 
5.2.7 Glossary (Glosario) 
The Glossary provides, in alphabetica l order, a list of common terms (such 
as life cycle, Sustainable Design , cleaner prod uction , supply chain) and 
briefly explains what they mean (see Figure 5.14). 
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Figure 5.13 Certifications and standards 
• ISO 14000 is a certification which requires accounting and registry of all the environmental 
impacts made by the company and the solutions taken to reduce them. 
,. NOM (Mexican Official Standard) , is the group of standards generated by the industry 
and certified by the Ministry of Economy, which all the products and services offered in 
Mexico must comply in order to be sold to the public. 
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Figure 5.14 Glossary. 
5.2.8 Useful Links (Ligas lItiles) 
• 
The Useful Links section provides the user with a list of links to support 
networks (see Figure 5.15). It is clustered in the following groups: 
• Civil organizations that can provide help and advice 
• Governmental Branches that can provide information. 
• Sustainable Design websites for further research. 
5.2.9 Forum (Foros) 
The Forum section complements the main site (see 
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Figure 5.16) and is divided in two sub forums 'Questions & Answers ' and 
'Exchange of ideas'. The former aimed to allow members to have direct 
access to the researcher and allow for specific enquires to be answered . 
The latter aimed to encourage networking between users/companies and 
the sharing of ideas, experiences, and answers to specific questions. This 
latter forum is inspired by the 02 network where members network in th is 
way. 
5.2.10 Contact (Contacto) 
Finally the contact section provides the user with the researcher's contact 
details. 
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Figure 5.15 Useful Links 
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Figure 5.16 Forum Homepage 
5.3 Pilot Study of "Diselmex" 
Once the prototype tool had been developed , the next step was to test it in a 
Pilot study. The study was carried out on seven companies sourced from 
the Scoping study who showed interest in continued involvement in the 
project. In addition , an environmental consultant and a graphics designer 
provided their feedback about the tool (for a full list of companies see Table 
3.1 ). The purpose of this study was to understand: 
o how the pilot tool performed with regards to knowledge transfer. 
o what the SMEs liked. 
o what they did not like. 
o what problems arose. 
o whether it met the information needs of SMEs 
o the challenges that it faced during its implementation. 
• any changes needed to improve the tool. 
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The findings from the Pilot study could be classified in two ways: those 
related to Diselmex's performance and those related to the implementation 
or application of a Sustainable Design tool in the company. They will be 
reflected on in turn below. 
5.3.1 Analysing Diselmex's performance through the Pilot Study 
The findings regarding Diselmex's performance are divided in five sections: 
layout, the sections provided, language, clarity of the information and 
criticisms that the companies have with the tool. 
5.3.1.1 Layout 
Regarding the layout of the web tool, six of eight of the participants found it 
clean, friendly and easy to use. 
" ... it is well constructed, only a few details ... is also good to know that you 
can find in the website several links, that is important because we can know 
the direct source of information and also know other options and other 
people that is doing this (applying Sustainable Design, talking about the 
case studies)" PTB001 (translated from Spanish). 
In general they liked the overall graphic design of the website, the colors 
chosen for the webpage and the overall layout received a positive 
acceptance amongst the majority of the participants of the study. However 
the need to develop a series of custom made, related icons for each section, 
to keep with a single theme and style was raised, as was the need to use a 
more dynamic font and that in the case study section, the font should be 
larger. 
In addition to this, the need to streamline the navigation was identified. It 
was suggested by companies PTB001 and PTP002 and the graphic 
designers, to increase the number icons, images and mind maps to help to 
explain concepts and facilitate the navigation through the tool. The use of 
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such mind maps had the purpose of reducing the possibility of confusion 
during the navigation. 
It can be concluded that while version 1.0 Diselmex proved to be a good 
start, more work on the layout of the tool was needed to improve its 
efficiency. 
5.3.1.2 Diselmex's Sections 
Regarding the sections included in Diselmex, the majority of the companies 
considered that they were good enough for them. They liked the idea of a 
forum to get in contact with other companies and get personalized answers 
to their queries. PTP001, PT002 and PTB001 found the links provided to 
external sites interesting as they provided new resources for them. Although 
the Links section was recogni~ed as useful, participants wanted fewer so 
that they were easier to navigate. 
The companies liked the fact that the site provided the user with information 
about certifications. One company (PTP001) found them to especially 
useful with regards to their current dealings with the Government. 
However the environmental consultant considered that there should be 
more emphasis on the tool's function as 'information hub' through those 
links to useful sites. 
5.3.1.3 Language 
Regarding the language used in Diselmex, the majority of the participants 
liked the fact that the website explained in a easy, friendly and concise way 
what Sustainable Design is and how to apply it. This confirmed the data 
reported in Section 2.10, which suggest that one of the desirable qualities to 
consider for the tool is the use of brief, concise information snippets that are 
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easier to read and assimilate by the user, in this case the company 
manager. 
None of the participants commented on the fact that the site was in Spanish 
as this was considered the norm. 
5.3.1.4 Clarity and depth of information 
The general consensus was that the tool: 
" .. . guides perfectly (the user) to get the complete information about what is 
Sustainable Design" PTF001 (translated from Spanish). 
Not all the companies agreed on specific points. The amount of text seemed 
to be of decent size for most companies, but one of them expressed that the 
amount of information in the certification section should be expanded, to 
include social responsibility certifications and up to date policies. Two 
companies (PTP001 and PTC001) asked for more technical information 
regarding the application of Sustainable Design in their processes and more 
sector specific examples. One of the case companies asked for an 
'environmental cost calculator' to help them to calculate cost of 
implementing Sustainable Design. 
From these findings, it is possible to identify a clear conflict between the 
levels of detailed information (in particular sector specific information) the 
SMEs think the tool should offer and how much the tool can actually cover 
without becoming too cluttered. Half of the companies wanted a basic level 
of knowledge about a range of topics. These companies preferred quick, 
concise and easy to ready and understand information (as demonstrated in 
Section 2.10). However PTC001, PTP001 and the consultancy wanted 
deeper, more specific information, with a greater level of detail. This 
presents a dichotomy with regards the depth of information that should be 
provided within the web tool. 
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5.3.1.5 Criticism to the tool 
While for most part the tool was welcomed by most of the participants in the 
study, one company, PTP002 (from the printing sector) had several 
objections with the tool and said they would not consider using the website 
as a tool. 
In general, PTP002 disliked the idea behind the website, considering that a 
printed version would be more useful. In addition to this they had concerns 
regarding the cost of applying Sustainable Design (discussed in more detail 
in Section 5.5.3). However they did consider that the website fulfilled the 
objective of providing clear and concise information about Sustainable 
Design, environmental awareness and the benefits of this in the companies. 
The environmental consultant was also more critical of the tool. It was 
considered that there was a lack of information, that the site was too general 
and the objective of the site was misguided. It appeared that this 
misalignment of requirements occurred because as an environmental 
consultant he was used to accessing more technical data in these issues. 
However the purpose of this site was to address the less technical needs of 
SMEs. 
5.4 General challenges to the success of the Tool 
The data collected from the Pilot Study participants lead to the identification 
of issues that could challenge the success of a tool aimed for Mexican 
SMEs. These issues relate to the implementation of the tool, issues 
regarding the complexity of the tool, issues around reluctance in use and 
issues relating its distribution. These issues will be considered in turn 
below. 
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5.4.1 Issues relating to the implementation of the tool 
While little information is available in the literature, regarding the 
implementation of Sustainable Design web tools, especially in Mexico, there 
is some information about the implementation of Ecodesign evaluation tools 
(such as the LCA) in other countries and under similar circumstances. 
Knowledge transfer and translation gaps are two of the main concerns in 
any kind of implementation project, sometimes even requiring an 
intermediary for the process to translate the knowledge into terms that can 
be easily understood by the receptor of the information (Major and Cordey-
Hayes, 2000). Previous experiences in Latin-American countries showed 
that one of the main factors to consider in the implementation of Sustainable 
Design tools and which often has been overlooked is the cultural context, 
particularly the "learning style" of the population. In these cases, the style is 
to learn "how to do" rather than "how to learn" (Diehl and Breze!, 2004). As it 
was stated in the interview with the conSUltancy: 
"". most of the owners and managers of SMEs in Mexico are daring people 
that started to do things, but didn't even finish high school". (PTEC001). 
The expert interview (see Section 4.3) reflected that most owners/managers 
of SMEs, due to their age, have difficulties in taking up new technologies 
due to a lack of technical skills. Usually, it falls on the shoulders of the 
managers of the SMEs to take production decisions, which means that the 
information provided by the tool has to be presented with manager's 
concerns (such as financial costs and benefits, checkpoints, and compliancy 
with certifications) in mind. This means that the information provided by the 
tool has to be presented in a way that acknowledges these concerns as well 
as the difference of the learning styles of the persons in charge of the 
implementation of the changes. Information must be as clear and plain as 
possible, providing examples and Sustainable Design common solutions to 
environmental problems. 
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5.4.2 Issues relating the complexity of the tool 
According to Diehl (2004), the amount of available Ecodesign knowledge 
has increased in the last years, wh(ch makes it harder to integrate the 
information in a single source that can be coherent and focused towards the 
interests of a single company and its particular needs. This is consistent 
with the request detected during the pilot study, where some participants 
stated that they wanted more information focused only for their particular 
sector. While this is a fair point to consider, it raises the question of whether 
the tool should be addressed to only one particular sector, reducing its 
scope, or be more general in content, trying to cover and provide 
information to as many companies as possible. The additional levels of 
detail add complexity to the tool. 
High level of complexity in the tool can present a challenge for its 
implementation stop it from being effective (Tukker, et aI., 2001). The 
complexity of the tool, particularly in the amount of technical and 
administrative content can affect the efficiency of the tool. According to Boks 
(2005), the complexity of the available tools is the result of the lack of 
practical testing by the developers, with the companies to which the tools 
are created for. In the case of Mexican SMEs this is further complicated with 
the differences of learning styles, education and technology levels present 
among them. Therefore a basic level of information can help to raise 
awareness among companies about their environmental and social impact 
and also guide them to the proper instances to ask for help in specific 
cases. 
In light of the Pilot study, the main objective of Diselmex was reviewed and 
the focus of the project amended to study the actual process of 
implementation of the tool rather than the development of it. Practical testing 
of the tool in its early stages has provided insight about the reality of the 
companies it was designed for. Despite the need to have a tool properly 
developed and internally coherent, it is equally important to understand the 
challenges that the process of its implementation might face in the particular 
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context, in order to ensure that the benefits of the Sustainable Design 
practice in a company will actually take place. This testing has also helped 
to identify which modifications should be carried out in order to improve the 
tool's efficiency. 
5.4.3 Issues relating to reluctance in use 
Reluctance to apply the tool or for that matter any Sustainable Design 
change in the company is certainly a challenge for any tool. During the 
study, PTP002 (a printing company), had a negative reaction to the idea of 
implementing Sustainable Design because of perceived costs. This reaction 
raises an important barrier to implementation: the reluctance of SMEs to 
implement any change due to perceived high financial costs. While in the 
Scoping study there was detected a change in this paradigm - where most 
companies in the sample didn't see the reduction of the environmental 
impact and the increment of the social responsibility - it appears that for 
some sustainable design is still seen as a luxury that only big companies 
can afford. Therefore, this reluctance to change due to financial concerns 
becomes an important barrier for the success of the tool. In order to combat 
this barrier it will be important to stress that many of the basic changes that 
companies can make, can be carried out without incurring high costs. 
Although provided in the pilot version of the tool, it obviously was not clear 
enough. 
As a result of the issues identified the original purpose of the tool will be 
modified from it being a technical guide to it being an information hub (as 
defined in section 2.10.9). As such, the tool will focus on providing 
introductory information SMEs, offering the basic concepts as well as a 
starting point to expand in the search for specific information that is not 
included in the tool. Whether the tool is able to work as stand-alone needs 
to be investigated and if there is need of external support to enhance its 
performance. As such this will be further explored in the Main Study (see 
Chapter 6). 
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5.4.4 Issues relation the distribution of the tool 
Distribution of the tool into a wider audience was identified as an important 
set of challenges. Specially as how to raise awareness of the tool's 
existence, as no matter how well the tool is designed or how good the 
information provided is, if the companies are not aware of its existence, the 
information will never reach the companies. A possible option is the use of 
emails to promote the tool. While it carries the risk of being considered 
spam, it can present a viable, free distribution method. The other option is 
the use of special programs sponsored by the Government, Academia or 
NGO's. As mentioned in Chapter 3, the governmental instances weren't 
interested at the time in the tool. As well SMEs are reluctant of government, 
as was explained in Chapter 4. Instead academia or NGO's could present a 
viable source of distribution through workshops and research programs. 
Therefore it should be considered to present the tool to these instances in 
search of support. 
A second challenge deals with whether the internet or printed media is the 
best way to distribute the tool to Mexican SMEs. While most of the 
companies agreed that internet was a free, accessible format, one company 
(PTP002) expressed that it would be better to have a printed guidebook 
than a website. Certainly it is recognized that the printed media would be 
easier to handle for those SMEs managers with low or no computer 
expertise. However it would be difficult and expensive to update and 
distribute. The fact that distributing the tool through a printed media might 
require a fee could discourage companies acquiring it, even if they are 
starting to see that being environmentally friendly is a benefit rather than a 
lUxury. As pointed out in section 2.9.3, the internet is a more viable and 
flexible media for the distribution of the tool, allowing for quick updating at a 
minimum cost. The only restriction for a tool via internet is that it should be 
developed considering the outdated equipment that Mexican SMEs might 
have. Therefore, while printed media addresses some of the concerns of the 
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SMEs, the internet represents a better, long term option for the publication 
of the tool. 
5.5 Modifications to "Diselmex" 
During the study, information was gathered through the open questions 
presented in Section 3.6.2 of the Methodology chapter and their answers 
allowed to identify design related issues regarding the 1.0 of the tool, 
providing with insight of what Mexican SMEs need in regard of the delivery 
of quality of Sustainable Design information. These issues provided 
guidelines to improve 'Diselmex'. They are basically web design 
streamlining changes or fulfilling the request for specific information 
according to a particular industrial sector or certification. 
The most important change to the site was with regards to the objective of 
the website. While its main purpose is as a guidebook for Mexican SMEs, its 
function is now more focused on gathering and providing information rather 
than a straightforward technical guide. The purpose being to help the 
companies to raise their environmental awareness and at the same time, 
provide them with a basic level knowledge of how to apply Sustainable 
Design. 
In addition tot this most of the changes were of an aesthetic nature, though 
a few related to the content. A list of the changes is provided below: 
• New banner: a new banner, with the name Diselmex in order to 
establish the website name in the mind of the user (see Figure 5.17). 
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Figure 5.17 Diselmex's new Homepage 
• Font: the original font, 'AriaI', was changed to 'Lithograph' in the heading 
titles and 'trebuchet' for the body text to provide a more dynamic and 
fresh feeling to the site, while keeping a proper font which is easy to 
read. 
• Icons: a series of custom-made icons to identify each section were 
designed (see Figure 5.18). 
Figure 5.18 Example of the custom made icons for the website 
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An information icon (CD ) was also added in front of each new concept, with 
a link to a new window explaining the meaning of that particular concept. 
• Addition of a Mind map to the Quickstart section: the Quickstart 
section was streamlined in order to better explain the use of the website. 
The original image was taken out and a mind map (see Figure 5.19) was 
created and inserted , along with a chart that explained each icon and 
tied them to their respective section. The inspiration behind this mind 
map was drawn from the system used by the Mexico City's subway 
service, where each station is identified by an specific icon as well as a 
given name, in order to facilitate a quick identification of the idea/concept 
as well as to help the users with reading problems to find in which station 
they are or planning to go. Although the users of the website do not have 
reading problems, the logic behind the system is useful to facilitate the 
use of the website . The mind map is presented in a way that shows the 
levels of the website , how the pages are connected and the proposed 
order to visit them. Also each icon acts as a link to its respective page. 
Finally, below the mind map, there is a chart explaining briefly the 
content of each section and the related icon (see Figure 5.20). 
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Figure 5.19 Mindmap 
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Figure 5.20 Explanation of the icons from the mind map, included in the same part of the 
website 
• Case studies into PDF Format: one the suggestions made during the 
pilot study was to increase the size of the font of the charts that provided 
some case studies to SMEs that need examples of what to do. Due to 
the layout of the website , increasing the font would be impractical since it 
would also increase the need to scroll down the screen. By using 
another suggestion (of providing documents that can be printed) the 
problem was solved. Files for each industrial sector (e.g. textiles , 
furniture) containing the respective chart with the case studies, are 
offered in word or pdf format through links that open in a new window 
and can be printed using the standard options of the respective software. 
These files have a normal font size that facilitates the reading of the 
information. 
• Counter: a counter has added to keep track of how many visitors the 
site is receiving . It was set to only register unique users per day instead 
of every time the main page is downloaded, since the site works with 
frames. 
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• Feedback form: This was requested by most of the pilot study 
participants. Instead of just offering an email address to the user to send 
his questions and thus complicating the communication process, a 
feedback form was added (see Figure 5.21). This particular element 
provides the user with a straightforward way to communicate with the 
webmaster and also helps to keep a record of how the site is being used 
and any problems which might appear in the future . 
nombre y direccion de correo. 
Homllre 
Ematl: 
Figure 5.21 Feedback form 
• Streamlining of the structure section: originally this section comprised 
of several pages with small nuggets of information. This proved to be 
impractical due to the fact that it made the user get lost amidst the 
amount of pages to visit without a way to go back. The solution was to 
merge together those nuggets in a single page and add a mini-
interactive map to guide the user through the reading of the basic steps 
to implement some Sustainable Design measures. The section was 
reduced from twelve to four pages, and the navigation was made easier. 
• Streamlining of the Links section: instead of using a circular 
arrangement, the section was arranged into columns. The logo of the 
external site was presented in the column on the left, and its respective 
name and acronym were in the right column. The user could access 
these sites by linking on either the logo or the name. 
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• Streamlining of the Support section: this section was modified to use 
the custom made icons as links to each subsection (tools, strategies , 
case studies) and give more importance to the links (see Figure 5.22) . 
En esta seccion se van a explicar (as prlnclpales estrateglas y herramfentas Que se us. 
puedas analizar y saber cual le convlene mcis al momento de dlserlaf tu plan de tfaba 
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~ @>  ~ , 
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Figure 5.22 Example of the new distribution for the links in the Support section 
• Redesign of the links: in general the links of every section were 
modified trying to make them work better either by calling up a new 
window (as is with the definitions included in the glossary) or by using 
the same frame, but with the idea of keeping it as simple as possible. 
One example was the link in the image at the index of the website. 
Instead of individual hotspots to different sections, the image is now an 
unified link to the quick start section , to introduce the user right away to 
the use of the website . 
• Changes to the content: One of the most important changes was the 
addition of new links to more NOM (Official Mexican Norm) standards 
which are important for Mexican SMEs. The new additions were trying to 
provide a wider scope for different sectors and their particular needs. 
There was also the need to provide more information about ISO 14000 
and more examples about different sectors that were not included in the 
website. 
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• Adding a "News" section: The purpose of this section, was to offer the 
user news of changes in the environmental status and policies, new 
techniques and announcements made mainly in Mexico. 
With these modifications completed, 'Diselmex' was tested again, in four in-
depth case studies with four companies who were part of the Pilot study 
already, to take advantage of the already established relationship with said 
companies and have continuity. The results are discussed in Chapter 6. 
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6 Main Study: Diselmex's Implementation 
This chapter reports on the results of the Main Study carried out during this 
doctoral project. It's purpose was to study how four case companies used 
Diselmex, to identify if it could facilitate the knowledge transfer of 
Sustainable Design to Mexican SMEs as a stand-alone tool and to assess 
its level of success. As explained in section 2.9 there are diverse factors that 
have a considerable impact in the Knowledge Transfer process carried out 
by a tool. Therefore it was important to study if the Diselmex can act as 
intermediary during this process by itself or if in order to cope with the 
particular problems that the Mexican context generate (such as learning 
styles), external support is needed. This information is necessary since it 
influences which factors have to be considered in the theoretical framework 
for information tool development. 
6.1 The case study companies and a reflection on bias 
The Main Study involved working with four case study companies selected 
from the Pilot study: a Bakery, a Construction company, a Furniture 
manufacturer and a Beauty and Skin Care Products manufacturer. They 
were chose to participate in this study as a result of the interest that they 
showed in the project during the Pilot study. All four managers of the case 
study companies were known to the researcher through personal contacts. 
This situation arose as a result of the lack of trust that Mexican SMEs have 
towards external observations on their companies (see Section 2.4.2 and 
Section 4.3). Therefore access to the companies in this study was facilitated 
only because of this personal connection and the trust that this connection 
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offered. This allowed the researcher to bypass the barrier presented by the 
lack of trust, which otherwise would be very difficult to overcome. 
The fact that prior relationships allowed this work to be carried out had the 
potential to lead to bias. As mentioned in section 3.2, there are different 
sources of bias that the researcher has to identify in order to be avoided. 
The set up of this study meant there were two possible sources of bias; that 
companies might have the tendency to act differently as a result of being 
observed and that they may cast a more positive light on the situation in 
order to make the company look better. To overcome this, at each stage 
participants were encouraged by the researcher to answer as honestly and 
freely as possible. The encouragement was reinforced in each stage of the 
study. It was explained that the tool was still a prototype and that the 
changes they suggested in the Pilot Study were taken in account during the 
modifications of the tool. It was an important motivational element for the 
companies to know that their participation in the project was meaningful. 
Finally, the researcher tried to keep an informal and confidential atmosphere 
in order to make the subjects of the study feel at ease. 
6.2 Carrying out the main study 
As was outlined in Section 3.7, the Main Study comprised of two stages 
which each lasted for one month. During the first stage the companies used 
Diselmex on their own like a traditional website, as and when it was needed. 
During the second stage they continued to have access to Diselmex but 
also had access to external support provided by the researcher. The support 
offered was general and suited to the needs of each company. As with the 
Pilot study, it was decided to opt for an in-depth approach rather than a 
superficial one, in order to have quality time with each company participating 
iri the project. During the second stage of the study, access to each 
company depended on the time that they could afford to contribute to the 
project. The details of each case study will be discussed in the following 
sections. 
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6.3 Case study: Bakery 
The Bakery case company was founded in 1868. The original bakery was 
located in the town centre of Toluca City. The company follows a baking 
tradition which mixes Arab, Spanish, Mexican and French recipes. It is a 
family owned business with heavy participation from the members of the 
direct and extended family, particularly in the management roles. It has nine 
employees. The Bakery currently supplies bread of different kinds to local 
supermarkets and restaurants. Its current manager has a university degree 
in Industrial Design, which has provided him with a good understanding of 
how to apply new design theories (such as Sustainable Design) in the 
company's products and procedures. The company decided to participate in 
this project, because its manager considered that: 
W ••• the search for constant improvement in ... [the company's] products, and 
upholding quality and tradition that have helped the company to remain in 
business for many years. Because of that, we look every day to expand our 
horizons and with that, satisfy the needs of our clients." (Bakery's Manager. 
Translated from Spanish) 
The Bakery reported that their most common environmental problems were: 
• The excessive cost of using LP (liquefied petroleum) gas. 
• Air pollution, created by exhausts of the baking ovens. 
• Excessive use of water, during the cleaning of the equipment. 
• Dumping of the residual fat into the sewage. 
• Use of consumable tools (e.g. cleaning fibres) 
6.3.1 Results of the first stage of the Main Study with the Bakery 
During stage one of the Main Study, Bakery's manager accessed Diselmex 
15 times. They set Diselmex as the homepage on the company computer, 
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as they wanted to have constant access to it. In these 15 sessions, which 
lasted 1 hour each, the manager was looking for information about how to 
structure the mission and the vision of the company, with addition of the 
Sustainable Design triple bottom-line in them. In his opinion, Diselmex 
answered his questions thanks to the way it is structured and provided him 
with an idea of how to establish a mission statement for the company. This 
mission statement is: 
"Be a company that keeps the quality in each one of its products, without 
losing the traditional spirit in the bread making process. As well, be a 
sustainable company, aware of its impact in the environment and one that 
ask its suppliers to offer the best quality produce." (The Bakery Mission 
Statement. Translated from Spanish). 
Finally Diselmex's content helped him to search for Mexican health 
regulations, particularly those related to raw materials that are no longer 
allowed in the production of baked goods. 
When asked if he encountered any problems while using or applying the 
information provided by Diselmex, The manager mentioned the lack of 
Mexican health policies and regulations for baked goods. While the tool 
gave him a starting point for the search of these regulations, he considered 
that would be unrealistic to have all the information contained within the 
website. Therefore in his opinion a possible solution would be having a 
consultant (external support) for the company. 
He considered that using the tool on his own wasn't right for his learning 
style. It would be easier for him to have a contract with a consultant, who 
would be able to develop particular guidelines for his company. Concise and 
fast to read information was preferred to really deep and technical one, due 
to time constraints. The Bakery's manager felt that Diselmex offered this 
information at an introductory level, making it easier to assimilate. He also 
felt that it wasn't hard for him to use or apply the information on his own. 
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However this could be attributed to the familiarity that the manager had to 
the concept of Sustainable Design rather than to the tool. 
The manager considered that his company would be able and willing to 
develop its own environmental policy, using Diselmex. The tool offered 
some guidance to set up specific parameters for the mission statement that 
would guide the company's actions. 
In this first stage of the study, the Bakery applied changes as result of using 
Diselmex. The company decided to change the metallic fibres they used to 
clean the baking equipment for plastic fibres that do not release debris that 
could end up in the baked goods. Plastic fibres also have the advantage of 
being cheaper than their metallic counterparts. Another change was the 
hiring of a laboratory to apply frequent tests their products in order to certify 
their quality. They also modified the baking ovens racks, with a new design 
that facilitated faster baking times, and reduced energy consumption. New 
health and security measures were implemented, such as security 
equipment (anti-skid shoes and mats, gloves), delimiting the work zones 
and creating more space for each workstation. A policy of constant training 
for the employees and constant maintenance to the equipment was also 
implemented. Finally they introduced of stainless steel work tables and 
hygienic grade painting for the walls, reducing the risk of contaminating the 
baked goods. A consideration of social responsibility was demonstrated 
through the equipment changes, which were carried out in consideration of 
the employees and consumers' health. 
The manager considered that while the production process hasn't been 
modified enough to notice any improvement, the workplace was now more 
secure for the employees, as the changes reduced the accident risk 
potential causes. While the company's water consumption had increased 
due the change of fibres, this change avoided the risk of contaminating the 
baked goods with metallic particles that might be harmful for the consumers. 
It can be considered that these changes implemented in the Bakery were a 
result of the use of Diselmex, as it helped its manager to consider 
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Sustainable Design as a . source of ideas and solutions to their 
environmental impact problems. 
6.1.2 Results of the second stage of the Main study with the 
Bakery 
During the second stage of the Main Study, which included external support, 
The Bakery again consulted Diselmex 15 times. In total, the time that the 
researcher spent working with the company was three days. During this time 
the help sought from the researcher related to searching for legislation on 
baked goods and on providing an explanation of how to apply concepts 
such as social responsibility in reality. Not much help could be offered in 
other areas as their key concern during this period was to get in contact with 
the manufacturer of one of the new equipment pieces that needed some 
maintenance. This shows that at that time, Sustainable Design wasn't a 
priority for the company. 
The manager considered that working on his own and having external help 
were both important options. However his experience using Diselmex was 
improved by having external support, particularly when he required a deeper 
knowledge of some topics. Having external support alongside Diselmex, 
helped to provide deeper information about specific problems related to 
alternative raw materials and new suppliers. 
The only change resulting from the second stage of the study was the 
acquisition of a new egg sprayer machine (which is used to glaze the baked 
goods) to make the process more efficient and reduce the work load, during 
high sales seasons, such as Christmas. As result of this change the 
manager reported reductions in the production times, as well as savings in 
raw materials (eggs and water) that were being used more efficiently. The 
value of these savings was considered confidential. 
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6.3.3 Reflections on the Bakery experience 
Of the four case study companies, the Bakery offered the least problems. 
during the project, and offered the most access and time to the researcher. 
In terms of the user accessing the tool, the manager had a pretty clear idea 
of what information he needed and had a good grasp of how to browse 
through the different sections of the tool. This showed that the manager had 
a good idea of what information he needed from Diselmex. 
It could be argued that since its manager holds a degree in design, it was 
relatively easy to transfer the Sustainable Design knowledge, due the 
familiarity with technical concepts such as life cycle and environmental 
impact. The change that can be related the most to Diselmex is the creation 
of a new mission-vision statement for the company that has guided the 
decision making process within it. 
While the tool was not used extensively, especially in the second stage of 
the study, it did help to raise the environmental awareness of the company. 
The tool helped the company to focus in the inclusion of sustainability and 
environmental awareness into the company's mission. Other changes were 
applied to their processes rather than the products. They were done 
seamlessly though no immediate financial benefits were observed; instead 
the benefits were more in the realm of the social impact, particularly the 
health of employees and consumers. For example in the case of the egg 
sprayer, the decision to acquire new equipment was being considered 
before the study, but the information about certifications (and their effect in 
health and security) and waste management, gave enough data to the 
manager to make the decision. 
The Bakery was the company most inclined to embrace change for example 
it was the only company that invested in new technology. It could be argued 
that this was due to the age of the manager (26 years old) compared to the 
other three managers (whose age range from 45 to 55 years old). As 
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discussed in section 4.3, younger generations are more likely to embrace 
new technologies and knowledge than their older peers. 
The manager cited the lack of specific information about his company's 
sector as a problem with the tool. However he considered that would be 
difficult to have all the information for different industry sectors contained 
within the website. Therefore, making the tool work as an information hub to 
search for such data was a fair commitment. It can be argued that in this 
particular case study, Diselmex was a partial success. It raised the 
environmental awareness of the company and facilitated a number of 
changes. However the tool only served as an introduction to the topiC of 
Sustainable Design and sustainability. To have gone further with the tool, 
there was a need for providing either specific details about the baked goods 
sector or external support to cover those details. 
6.4 Case study: Construction company 
The Construction company case study was founded in 2003. It was created 
after the closure (due to financial problems) of a previous company in the 
same industry sector. Thanks to this experience, the owner/manager 
streamlined its organization. He learned that in order to compete in the· 
construction sector, it was necessary to create strategic alliances with other 
companies to share costs and resources. The company's only permanent 
pOSition is the general manager (owner). The rest of the positions are filled 
when a construction job contract is secured. The company works as partner-
subcontractor with other companies that provide the infrastructure. This 
Construction company then acts as a liaison with the government and 
provides supervision to the construction process. Their main service is road 
paving. The company is family owned and has 10 temporary employees. Its 
owner/ manager has a university degree in Civil Engineering. 
The manager explained why they agreed to participate: 
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"I was working previously for five years at the State Ministry of Ecology and 
in there, I saw many problems, mostly due political conflicts and lack of 
communication with environmental associations. Treaties like the NAFTA 
have forced the govemment to be more active in environmental issues. I 
have the strong belief that if everybody does his part, we can greatly 
improve the condition of our world." (Manager of the Construction Company, . 
translated from Spanish). 
This company reported that their most common environmental problems 
were: 
• The raw material. particularly asphalt for roads is of bad quality and very 
polluting. 
• The need to improve and separate the sanitary sewage from pluvial11 
sewage. 
• Need to adhere to very strict Government guidelines. However. in the 
opinion of the manager most of the times these guidelines are not 
properly conceived. resulting in poor execution and damage to the 
environment. 
Having enough funds to be able to bid for a contract is a problem that 
appears frequently in their work. 
6.4.1 Results of the first stage of the Main Study with the 
Construction company 
During the first stage of the Main Study. the Construction company 
consulted Diselmex on two occasions. due to time constraints of its 
manager. The first consultation lasted half an hour. while the second was 
only 10 minutes long. The use of Diselmex focused on consulting the 
11 Pluvial sewage is where the water from rainfall is collected and distributed. 
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Overall Structure, the Certifications (ISO 14000) and the Glossary sections, 
How to achieve the certifications and use the Links section to access 
additional information. While he felt he got useful information on concepts 
and how to structure his own environmental plan, he considered that there 
was still a lack of information regarding his company's industry sector. 
Therefore he found Diselmex partially useful for his interests. 
In addition, Mr. Robles stated that he found the support section useful and 
how it relates to the application of Sustainable Design and the benefits. This 
information answered the questions he had about how to apply Sustainable 
Design. While his general feeling was that the web site answered his 
questions, he acknowledged that he should have dedicated more time to 
use it. 
The manager considered that his company would be interested and able to 
develop an internal environmental policy as the company was committed to 
being more environmentally aware. This was important for him to do, 
especially during the bid project proposal stage, where his company would 
have to develop a work plan and budget; as it is in this stage is when is 
possible to reduce the environmental impact of the project. However, since 
at the time of the study this company was concluding a project rather than 
writing bids; there was not an opportunity to verify how these reductions 
might occur. 
During this stage of the study, no changes were implemented. While the 
manager started to be convinced about the importance of applying 
Sustainable Design, he felt that due to the nature of his company's services 
applying it would be difficult. 
6.4.2 Results of the second stage of the Main study with the 
Construction company 
During the second stage of the Main Study, when external support was 
offered, the Construction company consulted Diselmex on three occasions. 
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On each occasion the manager consulted the Tools sections. During this 
period the researcher spent only one day with the company, due the limited 
time the Construction company had to dedicate to the project. The help 
provided consisted of searching for and reviewing specific policies for 
construction companies. It could be argued that due to the nature of the 
company's service, tools like Diselmex would just serve an educational role, 
offering basic support. 
The manager expressed interest in having access to external support for 
longer periods, particularly during the use of Ecodesign evaluation tools in 
the project plan development stage. In his opinion, the structure of the 
website was fine and allows it to be used on its own. However due to the 
specialization of topics, such as evaluation tools, help to clarify questions 
about these topics would be still needed. This need arises as a result of the 
lack of appropriate technical knowledge amongst SMEs employees. The 
manager considered that the external support would particularly useful in 
stages such as the evaluation process, where the support would be better 
prepared to apply changes and measure their success. While the manager 
did not state if he would like to incorporate the external support into the 
organization, he considered that ideally, the support should have access to 
all the information needed to collaborate in decision making process of the 
company. 
6.4.3 Reflections on the experience with the Construction 
company 
Of the four companies, this was the one that applied the least amount of 
changes. In part this could be because it was between construction projects. 
Despite this limited use of the tool the company considered important to 
acknowledge the environmental impact of their processes and include these 
considerations in their project proposals. In this particular case study. it was 
hard to measure how the company really used Diselmex, due to the 
particular situation of this company (due to a lack of a more rigid organized 
chart, and the contractual nature of the work it provides). The access 
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approach followed in this company was casual. The manager browsed 
through the website without an actual objective in mind, there wasn't a 
specific issue the user wanted to resolve. It was more a case of looking for 
something to catch his interest and to see if there was new information 
about his industry sector. 
While Diselmex had very little impact, beyond serving as an educational 
tool, in terms of the research it was useful nonetheless, as it helped to clarify 
the needs of an important industry sector. In this case it is interesting to 
observe how the company's main priority was the use of the evaluation tools 
offered by Diselmex and the constant need for specific information about the 
company's productive sector. These observations helped with identifying 
extra information that could be included in future versions of Diselmex, such 
as more detailed links to sources of sector sp'ecific information or the 
addition of more examples for different cases within different industry 
sectors. 
6.5 Case study: Furniture manufacturer 
The Furniture manufacturer case study creates and distributes office 
furniture. The company started 25 years ago, after the owner/manager failed 
to find appropriate office equipment for personal use. With the help of a 
person with knowledge in carpentry and materials, they started to design 
and produce their own furniture models. They also carried out market 
research to create a client portfolio. Finally they were able to set up their 
own workshop to develop and produce their own products. At the start they 
worked in alliance with other furniture brands, but later decided to give more 
priority to their own line and work alone. Of the four companies involved in 
the main study, Furniture manufacturer is the largest one (65 employees) 
and has the most structural organization. It is the only company from the 
study that develops business plans for medium and long term. While it is a 
family owned business, only the head of the family holds a position within 
the company. Its owner/manager has a degree in Accountancy. 
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The Furniture manufacturer decided to participate in this project because 
" ... the trust we have in you as creator of the project and of course the fact 
of the topic being so interesting. Coupled with the certainty that we need to 
be more. and more environmentally aware and take care of the 
environment." (Fumiture manufacturer's owner/manager). 
It's most common environmental problems were: 
• Excessive waste of packaging material. 
• How to dispose of solid wastes, such as sawdust, wood, rubber. 
• Air pollution generated from the application of paints and varnish in the 
furniture. 
6.5.1 Results of the first stage of the Main Study with the 
Furniture manufacturer 
During the first stage of the Main Study, the Furniture manufacturer 
consulted Diselmex on three occasions for 30 minutes each time. The 
reduced use was due to a lack of human resources caused by a busy work 
load. These sessions focused on looking for procedures and requirements 
to establish Sustainable Design in the company. As this company designs 
its own products, it was interested in incorporating Sustainable Design in the 
creation process. 
The manager considered that there was a need for continuous support, both 
internal and external. He also mentioned that he didn't find any problems 
using the tool or applying the information on his own. The manager 
considered that Diselmex can work on its own without support. However he 
recognized this wasn't the adequate learning style for the company. He also 
considered that the company would be able and willing to develop its own 
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internal environmental policy using Diselmex as support as it was important 
for his business to be aware of the environmental impact his products. 
Regarding any applied changes as result of Diselmex during this stage; the 
company was looking at reducing its environmental impact, particularly in 
terms of packaging waste. This resulted in a redesign of the packaging, 
which involved reducing the amount of material needed for it (detailed data 
about the specific details of the packaging are restricted due IP issues). The 
company also stopped using the sewage to dispose of potentially toxic 
waste glue and varnish. Instead they are gathering the waste in containers 
to be collected by a waste disposal company. Raising the environmental 
awareness within the company was considered by the manager as the 
biggest improvement. 
6.5.2 Results of the second stage of the Main study with the 
Furniture manufacturer 
During the second stage of the Main Study, with the external support, the 
Furniture manufacturer consulted Diselmex three times. In a similar case to 
the Construction company, the amount of time where the researcher was in 
the company constituted a couple of hours over two days. This situation was 
the result of the tight schedule of the company at the time of the study. For 
the manager, it was possible to dedicate only a few hours. This concurs with 
the assumption derived from the Literature Review and the Scoping Study 
that managers from Mexican SMEs lack enough time to dedicate to the 
study of guidebooks and manuals. This reduced the depth of this case study 
and in particular, didn't allow for closer observation of the company's 
internal design department procedure. 
The help that the researcher provided during this stage focused on 
searching for a solution to the problem they had with the varnish application 
on the furniture. This varnish has chemicals that are potentially harmful to 
both, employees and environment. The company was considering the 
creation of a better and safer painting area to reduce air pollution and health 
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risks. One of the solutions proposed was to adapt an idea used by Cleaver 
Brooks de Mexico, SA de C.v. (see Appendix 2) through the building of an 
economical painting chamber with extractors, air filters and security 
equipment for the employees in the chamber. This was being considered 
but it was not yet implemented. 
During the sessions, the manager looked for information that he considered 
important, such as Case Studies to use as a guide, the Glossary to revisit 
some of the Sustainable Design -related concepts (such as waste 
management) and the Overall Structure subsection of the that talks about 
mission and vision statement. However he was just browsing through the 
website and not looking for something specific. 
For the manager having external support for constant guidance during this 
stage improved the performance of Diselmex. In particular as it would help 
the company with the implementation of constant measurement systems, 
norms and certifications. For these reasons having external support 
alongside the web tool it is really important for the actual application of the 
information. External support would provide someone with the proper 
knowledge of the topic. 
Ideally for the manager, the external support would work along with 
someone from within the company's organization to have a constant influx 
of information. The external support would be in charge of the technical 
information, while the internal support would deal with the implementation 
and would be working on this full time. However, having only external 
support with technical information would be a cheaper option. 
As for the changes applied during the second stage the manager mentioned 
that the company started to recycle waste material into new products 
(detailed data about the specific details of the new products are restricted 
due IP issues). These changes resulted in reduction of the costs of 
packaging and the presentation of the product in the shops was improved. 
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6.5.3 Reflections on the experience with the Furniture 
manufacturer 
From the four companies, the Furniture manufacturer is the only one that 
designs it's own products. This particularity had an impact on how Diselmex 
was used, as for this company it was possible to apply Sustainable Design 
in their product development stage. This was demonstrated through the 
changes made to the packaging, which was redesigned to reduce the 
amount of material used and improve the products' presentation. Another 
important change was the reuse of materials (such as transforming sawdust 
into Medium Density Fibreboard material for new furniture designs). 
The Furniture manufacturer was the only company that considered the 
creation of a position within the organization chart, dedicated to deal with 
the implementation of Sustainable Design and environmental policies. This 
could be as a result of the more specialized duty organization of this 
company and its ability to develop medium and long term business plans. 
For the same reason the company showed interest in applying Sustainable 
Design in a more structured way, including integrating concepts such as the 
triple bottom line in the different steps of its processes. 
The access approach followed in this company during the use of Diselmex 
was a mixture between being casual and focused. The company's manager 
was looking for specific information to solve particular problems (such as the 
varnish chamber solution). However due to the limited time dedicated to the 
use of the tool, its use seemed casual and fast. As result potential useful 
information might have been overlooked (such as evaluation tools or 
certifications). 
This company presented an important challenge for the research, due to the 
limited amounts of time that the manager could dedicate for the project. As 
such once again Diselmex was a partial success. However the use of 
Diselmex influenced the decision making within the company, particularly in 
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those decisions regarding packaging reduction and the reusing of waste raw 
material. 
6.6 Case study 4: Beauty and Skin Care Products 
The fourth case study was a Beauty and Skin care product manufacturer. It 
has been in operation for 25 years and has four employees. It is a family 
owned business where the family plays an active role. Its owner/manager 
has a university degree in Chemistry. Its main products are handmade skin 
care cream treatments. It was founded when the owner was a chemistry 
student working with natural products. At its peak, the company has eight 
employees and its own treatment offices; however financial problems forced 
it to reduce its workforce and services. This company, decided to participate 
in the project because: 
" ... we are interested in the environment and more specific, we consider that 
the information that your project offers to our company that can help us to 
commercialize of our products." (Owner/Manager. Translated from Spanish). 
Their most common environmental problems were the raw material quality 
as it affects the production times, the quality of the final product and the 
ability to comply with sanitary regulations. 
6.6.1 Results of the first stage of the Main study with Beauty and 
Skin Care Products 
During the first stage of the study the company's manager accessed 
Diselmex on two occasions for an unspecified amount of time. However 
due to her lack of computer experience she did so by using her son as an 
interface. The manager stated that she was looking for general information 
and consulted all the sections of Diselmex. She considered that all the 
information was useful for her, but couldn't remember if she was looking to 
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answer a particular question. It seems that she was browsing the tool just to 
get acquainted with the basic information. 
One of the problems this company faced in accessing the tool, was the time 
it took to down load the pages of the web site. While Diselmex was designed 
with this problem in mind (see section 2.9) and the minimum technical 
requirements possible, it was still too complex for the computer being used. 
In spite of this the manager liked the website and found easy to use it. The 
manager felt she would be able to develop the internal environmental policy 
of her company and was be willing to do it. She agreed with the ideas 
expressed in Diselmex's content. Also considered that for her company, it 
would be neither expensive nor complicated to develop this kind of policies. 
As for the changes applied in the company after using Diselmex during the 
first stage, she reported that initial reductions to the volume of packaging 
used (detailed data about the specific details of the packaging are restricted 
due IP issues), better care of their chemical wastes to avoid spilling potential 
toxic waste and be more aware of the amount of waste generated. As a 
result of these changes, it was noticed improvements such as time and 
money saving. These changes resulted in improvements in the occupational 
health and security of the company, with cleaner working areas. Finally the 
company didn't have the need to hire special waste removal services as 
they did before. 
6.6.2 Results of the second stage of the Main study with Beauty 
and Skin Care Products 
During the second stage of the study the company manager accessed 
Diselmex six times. The total amount of time this company worked with the 
researcher was a couple of hours per day over 3 days. The manager was 
looking for more information about efficient use of energy/material and 
recycling. At the time of the study the company was trying to obtain the 
patent of their products. In order to achieve this goal it was necessary to 
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look for (environmental requirements that their products and processes 
needed to comply with. This was where the external support focused. 
Having a 'consultant' in the company focused their attention more on the 
use of the tool and to prioritize the environmental awareness. Having 
external support seemed to give more confidence to the manager during the 
use of the tool. 
The manager stated that she would prefer to have access to a consultant or 
a source of external support in parallel with the website, as this improved 
the overall performance of Diselmex. The manager found it useful to have 
someone to answer questions about specific problems of her company. In 
her opinion this support would help to establish a guide for the company to 
apply changes in the processes. However she also felt that the support 
would serve her company better if it were part of their organization, rather 
than as external consultant, since it would help the company comply with 
the local certifications. Having access to external support allows the 
company to have a better management of their environmental policies. It 
would make the work easier, particularly to solve specific problems. 
When discussing the changes made during the second stage of the study 
and their resultant benefits it was considered that as a result of the waste. 
reduction policy implemented, their production increased despite having to 
reduce the company's workforce due to financial reasons. The information 
provided by Diselmex also allowed the company to understand some of the 
requirements asked by the government, in order to obtain the patent of their 
beauty products. The manager mentioned that one of the requisites her 
company needed to comply to be able to patent her products, was to comply 
with sector specific environmental requirements. This specific information 
was obtained through the use of Diselmex's links to the appropriate source 
of information. 
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6.6.3 Reflections on Beauty and Skin Care Products experience 
This company considered that the external support was necessary, though 
in this case, it was more due to the limited technical ability that the manager 
had with computers, a common problem amongst Mexican SME managers 
(see Section 4.3). However this barrier was bypassed with the external 
support. With this support complementing Diselmex, it was possible for the 
company to implement waste reduction policies and raw material changes 
readily. Due to the low level of technology involved in the processes of this 
company, the majority of the changes were related to the better use of raw 
materials. This reflects the examples portrayed in Section 2.3.3, where most 
of the case studies from Mexico reported the use of low technology level 
solutions to their problems. 
This company was one of the most enthusiastic participants in the project. 
While this company couldn't offer much of their time it's manager was very 
keen to be in the project, due the need that the company had in terms of 
understanding environmental regulations, in order to be able to comply with 
the patent requirements. In this regard Diselmex fulfilled its role raising 
environmental awareness within this company and the impact of some of 
the basic solutions offered (such as waste reduction policies) had some 
visible benefits in the opinion of the company's owner/manager. However in 
the case of this company, the need for external support was more obvious. 
In part due the lack of computer skills by the manager, in part due the fact 
that the external support focused the company in the environmental priority. 
This situation seems to enforce the need of support for tools and similar 
initiatives, if only to serve as remainder for the company about its 
environmental impact. 
Finally is worth mentioning the access approach followed by this company, 
as it was clearly different to the rest. During the first stage the access was 
done in a very causal way. However in the second stage there was a 
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noticeable change in the approach. While the manager still required the help 
to use the website, this time it was more focused and with the objective of 
using it to search for information needed to comply with environmental 
regulations asked by the patent granting requirements. A possible 
explanation of this could be that after noticing the improvements resulting 
from the changes to the workplace and the reduction of waste material (with 
the result of some cost savings), the company was more motivated to use 
the tool, a belief shared by the manager. It could also be that as mentioned 
before, the presence of the external support made the company more 
focused and brought the topic of sustainability and environmental 
awareness to the front. 
6.7 The Mexican context from the eyes of the companies 
As a final part of each case study the participating companies were asked 
to provide their views and opinions about the Mexican context. In particular, 
comments about financial and human resources issues, governmental 
issues, communication and distribution and finally, contextual issues. 
It was an agreement between the four companies that one, if not the main 
problem that Mexican SMEs face is the financial situation. SMEs usually 
have limited funds, trying to save every penny, which as a result, limits the 
amount of other resources they can access, whether human or 
technological. This lack of funds also has an impact on the capacity a 
company has to respond to challenges and solve problems. The 
Construction company manager commented that this is also a result of the 
lack of planning in the medium or long term by Mexican SMEs, which ends 
up making tliem inefficient. Financial issues become an obstacle when the 
companies consider implementing any Sustainable Design strategies, 
however reasonable, as they see it as a lUxury that increases their operation 
costs and taxes their limited resources. The same situation occurs when 
considering hiring support for the environmental issues, either internal or 
external. 
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Government has a big influence in the decisions of SMEs for several 
reasons. The internal politics affect the performance of SMEs who depend 
on the government as a main client. Companies consider that the 
government should support them (usually financially), in order to undertake 
any change in their processes or equipment. As well the companies 
perceive the excessive paperwork and bureaucracy as a barrier to access 
support programs. One of the main reasons a company has to comply with 
regulations is the desire to avoid any repercussion or punishment from the 
government, be it fines or closure. Finally it was also mentioned that there is 
a severe lack of communication between government and the companies, at 
different levels. This lack of communication is a reflection of the distrust 
permeating the relation between companies and government, since SMEs 
are wary of governmental reprisals and government ignore their real needs. 
As it was explained in section 4.3, the distrust is a result of how the 
government enforces the current environmental policies (as well as financial 
ones). It also stems from the lack of information present in the Mexican 
context, about how these policies work). 
The Beauty and Skin Care Products manager emphasized the lack of 
communication and distribution of information, particularly about Sustainable 
Design. This company believes that one of the main problems a project like 
Diselmex can face is the distribution of the information about its existence 
amongst SMEs. However she thinks that one of the biggest assets of 
Diselmex is that, by having all the basic information, such as concepts, in a 
single place, it enables SMEs to access information more efficiently. 
Finally, three of the companies considered that there are several cultural 
barriers for this kind of project, namely the fear of change, leaving behind 
old and tested methods (no matter if they are inefficient), the lack of a 
reading culture and the lack of medium to long term planning. The 
Construction company manager also believed that there is an urgent need 
for a mentality change amongst not only companies, but also within the 
government. 
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6.8 Reflections on the Main Study results 
As outlined in the Methodology chapter in Sections 3.4.3 and 3.7, the results 
of the Main Study were gathered through the use of semi-structured 
interviews that were recorded and transcribed. These transcriptions were 
analyzed using a coding and clustering methodology (Robson, 1999) in 
order to derive meaning from the qualitative data which had been generated 
(see Appendix VIII for a sample). 
6.8.1 Learning styles and their impact on the study 
In the four cases, none of the companies had problems using the tool or the 
self-learning approach. For them, using the tool without external help was 
fine, in part thanks to the design of the tool. However this did not mean it 
was their preferred approach. The four companies considered that Diselmex 
was a source of information that could provide a clear idea of what is 
Sustainable Design and how to apply it. They also considered that Diselmex 
can work on its own as it is easy to use. Nevertheless the learning process 
would be improved by having external support in parallel with the tool as it 
enhances its effectiveness. 
It has to be acknowledged that the case study companies used in this study 
are not necessarily typical of Mexican SMEs, as only 48% of the managers 
in Mexican SMEs have a university degree (CIPI, 2003). As highlighted by 
Mr. Pacheco in section 4.3, most SMEs in Mexico have the sole objective to 
obtain the basic means to survive, but lack of long term planning. However 
this is not the case of the Furniture manufacturer, who has learned to 
develop long term business plans. It could be argued that the differences 
noted between the majority of the Mexican SMEs and those participating in 
the Main Study were a result of the level of education of the managers. 
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The ability shown by the companies in understanding the information 
without any external help might stem from the level of education their 
managers have. It could be possible to argue that for them it is easy to 
understand new concepts. However the practical application of such 
concepts in very specific situations is somewhat limited, be it due lack of 
human resources, specific problems with certifications or the particularities 
of their learning styles. This line of research should be explored in 
subsequent projects, taking the tool to companies where the managers don't 
hold a degree, in order to verify the data mentioned in the Literature Review 
and compare results regarding the grasp of new concepts. 
It could be concluded that a web based tool or guidebook like Diselmex can 
work without problems derived from learning styles differences, if it is 
designed in such way that facilitates self-learning. As well it seems that 
Mexican SMEs' owners/managers, provided they have the adequate 
education level can use it without problems. However this is not their 
preferred style. Thus, while is necessary to acknowledge that learning styles 
might represent a barrier for the tool, its real impact in the tool's 
performance seems to be reduced compared to what was expected 
according to the Literature Review. 
6.8.2 External support impact in the study 
It is interesting to note the difference it makes for a company to have access 
to support while using the website. The observed impact shows that is not 
enough to provide only the tool with some examples, and to assume that the 
companies will be able to follow those examples. The SMEs in the study 
preferred to have access to human support, even if they did not use it all the 
time. This preference could be seen as result of the companies' lack of time 
to dedicate in the use of the tool, the lack of focus on the topic or the lack of 
dedicated human resources to do it. The fact that they knew the support 
was available seemed to give them more confidence using the tool. The 
companies seemed more focused to use the tool when that there was 
available support. 
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Whilst three companies did not have many problems using the website, they 
agreed that it is not enough. They emphasized the need for continual 
external support, where problems specific to each company can be solved 
in a case by case basis. In addition to this, the Beauty and Skin Care 
product's manager felt more at ease using the web tool with help next to 
her, particularly due her lack of computer skills. 
The companies had different points of view of how to incorporate this 
external support in the company, whether by creating their own parallel 
internal supervisor to work with the external support or just by having an 
agreement with this support. Saving costs and enhancing the 
communication during decision making and application of changes are the 
reasons behind these opinions. 
6.8.3 SMEs views on the quality of the information 
The companies in the study agreed that Diselmex offered enough quality 
information to answer their questions, whether they were looking for specific 
information or not. It has to be noted though, that at least one company 
asked for more specific information about its sector or a particular point that 
felt out of the scope of the tool. However they recognized that the website 
has a more general focus. This 'problem' was compensated with the links 
offered with the website, as they gave the companies a starting point to find 
the information they wanted, thus allowing Diselmex to fulfil its role as an 
information hub. This worked in cases such as the Beauty and Skin Care 
Products or the Bakery who wanted to find more information about 
certifications and health norms respectively. 
The companies agreed that the length of the text and the depth of the 
information were adequate for most part; however two of them wanted the 
option to obtain more information, preferably through external support rather 
than solely with the tool. In those instances, the companies wanted to know 
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more about raw materials, policies and new ideas specific to their sector or 
product. 
6.B.4 Changes in the SMEs derived from the use of Diselmex 
The companies that participated in the study showed signs of change. They 
felt confident in creating their own internal policy, using Diselmex as guide, 
mentioning that the content of the tool helped them to realize that applying 
Sustainable Design was cheap, easy and provided benefits. In the case of 
The Bakery and the Furniture manufacturer, internal policies started to be 
developed at the time of the second stage study. 
The most common change applied during the study was the reduction of 
their waste materials, meaning that they realized that by using raw materials 
in a more efficient way, recycling waste and reducing packaging from the 
start, they reduced their waste and saved money. The Bakery even acquired 
better equipment. In the case of Beauty and Skin Care Products, the 
changes implemented facilitated the process of obtaining the patent for 
some of its products. This was because through the changes applied such 
as the use of different raw materials, which were less polluting, their 
products complied with new certifications required to obtain a patent. It is 
interesting to note that amongst Mexican SMEs, only 24% has or manages 
a patent (CIPI, 2003). 
Finally, the Bakery and Beauty and Skin Care Products case companies 
considered that these changes helped to improve the health and security of 
the employees. 
6.B.5 Challenges posed by the context 
One of the objectives of the Main Study was to determine if the socio-
cultural context had an impact on the knowledge transfer process. The 
results can be considered mixed. The major problem for any SME in Mexico 
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is financial, as this limits the access to new equipment, restricts the level of 
change which a company can commit to and the speed of response to the 
changing of the markets. This is coupled with the lack of medium and long 
term planning amongst the majority of the SMEs. 
The interviewees suggest that this is further complicated by the lack of 
communication between companies and other instances such as 
government, universities and NGOs. While the tool seems to bypass part of 
that barrier, it is true that more work has to be done to improve the links 
between the companies and the aforementioned instances, in order for the 
changes to have a real impact in the surrounding community. As expressed 
by the Bakery's manager, Diselmex helped them by having all the basic 
information in a single place, which saved them time during their search for 
information, reducing their need to wait for governmental instances to 
provide the information through lengthily bureaucratic processes. 
Finally, it seems that there some very specific cultural barrier!> for this kind 
of project. derived from the industrial culture amongst Mexican SMEs, (see 
section 4.6). This view was shared by the companies in the study as 
explained in section 6.6. There is a need for a change of paradigms in all 
the players of the SMEs support structure and not only inside the 
companies. 
6.8.6 Level of Success of Diselmex as an information enabler 
The findings from the Main Study showed that while the tool fulfilled its role 
as information enabler and translator of information during the knowledge 
transfer process, the need for external support to apply changes is still 
needed. As previously mentioned, the companies used the support as a 
'crutch' to give priority to the topic of Sustainable Design and to the use of 
the tool. The findings also showed that the need to answer specific 
problems unique to each company would fall out of the scope and resources 
of Diselmex. 
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Based on the feedback obtained from the study, it seems that in this aspect, 
Diselmex was a success. It was also possible to assess a general level of 
success of the tool. One of the main objectives of Diselmex was to solve an 
information need detected in the Mexican context, a result of the lack of 
concise and clear information sources for Mexican SMEs. As a result, a lack 
of environmental awareness is generated. In this regard, it seems that 
Diselmex fulfilled this role too. In the four cases, it was possible to observe a 
raise in environmental awareness, and at least three cases with changes 
applied in products and processes with a positive impact. 
However the biggest problems with the tool identified during this study was 
the way that external support was needed, not only to solve very specific 
problems but to keep the companies focused and the topic as priority. The 
second problem was the need for specific information about each particular 
industrial sector (which is a common problem with SMEs applying 
Sustainable Design). While there are solutions for the second problem (such 
as providing links to the relevant information databases), it is the first one 
that produces a degree of concern about the future applications of the tool 
and in general of the difficulties any similar initiative would face in the 
Mexican context. The fact that the external support was almost used as a 
crutch by most of the companies to keep the focus shows is barrier that any 
tool or initiative will encounter in this particular context. In light of this 
feedback, it should be considered that Diselmex was partial success, as it 
will be hard to see a long term impact in the companies, beyond the raise of 
environmental awareness. This analysis of Diselmex's success will be 
presented in Chapter 7. 
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7 Concluding Discussions 
Developing Sustainable Design tools suitable for SMEs is a process that 
requires the study of the context where these companies work. While the 
easiest solution would be to translate existing tools, the specific SMEs 
needs and the socio-cultural and political details entailed by the local 
contexts, are often excluded in such process. These exclusions hinder the 
knowledge transfer between the source of information and the recipient. As 
such, any Sustainable Design tool should be developed with those needs in 
mind. This chapter reflects upon whether Diselmex successfully fulfils its 
role in transferring knowledge about Sustainable Design. The first part of 
this chapter evaluates how the research questions posed in Chapter 1 are 
answered, reflects on how the how the objectives were met and on how the 
hypotheses which emerged from Chapter 2 are tested. In the second part a 
theoretical knowledge transfer model for the development of Sustainable 
Design tools for Mexican SMEs and a list of observations to support the 
design of future Sustainable Design web tools for Mexican SMEs are then 
proposed in light of the findings reported in the previous chapters. In order 
to do this, the results of the Pilot and Main Studies and how they compare 
with the findings from the Literature Review and the Scoping Study, will be 
discussed. Finally, the chapter concludes by addressing the limitations and . 
barriers of the project as well as making recommendations for future work. 
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7.1 Measuring the project results 
7.1.1 Answering the Research Questions 
The first research question was: "What are the barriers to applying 
Sustainable Design and Ecodesign approaches (such as design for 
dissembling, waste minimization, life-cycle assessments), in Mexican 
SMEs?" 
The key barriers to applying Sustainable Design in Mexican SMEs related 
to: 
• financial concerns, 
• a lack of proper knowledge about Sustainable Design, 
• a lack of environmental awareness 
• a lack of support from the Government. 
The key barrier to the application of Ecodesign approaches was the fact that 
the SMEs involved in the study do not often engage in product design and 
'design for dissembling, waste minimization, life-cycle assessments' are 
product design strategies. 
The second question was: "What do Mexican SMEs need in order to apply 
sustainable design measures in their processes?" 
Through this research it was identified that they need: 
• Concise, clear information about: legislation; governmental policies; what 
sustainable design is; available certification and their requirements; 
implementation methodologies; the importance of considering social 
responsibility. 
• Support from external sources such as consultants, governmental 
initiatives, NGO's and academia. In the case of governmental support, it 
is particularly in the form of financial support and recognition. 
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• Continuous environmental awareness raising. 
The third question was: "Can knowledge about sustainable design be 
transferred from the British and European SMEs to Mexico?" 
Based on the findings of the Pilot and the Main studies, the answer is yes. It 
is possible to transfer the Sustainable Design knowledge from such 
experiences into the Mexican counterparts. However this requires a tool 
whose development process considers the particularities of the Mexican 
SMEs context, in order to bypass some of the barriers and offer the 
information that these companies need, such as sector specific legislations, 
local environmental policies and language barriers. 
The fourth question was: "Can some of the needs of Mexican SMEs, in 
particular the need of clear and concise information be solved by the 
creation of 'information networks' in the form of web tools and guidebooks?" 
The original aim of the prototype of Diselmex was to serve SMEs as a 
technical guide with clear information. However, the data collected from the 
Pilot Study indicated that Diselmex required design changes in order to work 
under the framework posed by this question. Diselmex aim was then 
changed into an information hub worked better for the SMEs as was 
indicated in the Main Study. The data collected from the case companies in 
the Main Study, illustrated that the information provided by Diselmex helped 
them to learn more about Sustainable Design. It clarified their doubts and 
provided them with enough clear and concise information that they used to 
start the implementation of changes within their processes and/or products. 
Therefore it can be concluded that these information needs can be solved 
by these tools and guidebooks. 
The fifth and final question was: "Can the implementation of Sustainable 
Design web tools and guidebooks have some beneficial impact on Mexican 
SMEs?" 
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While the project did not have enough time to verify the long term impact of 
introducing a web based tool or guidebook, it was able to investigate the 
short term impacts. The initial findings show positive signs of some 
beneficial impact in the short term. In the case of three of the companies 
(Bakery, Furniture manufacturer, and Beauty and Skin care products), there 
were signs of improvement regarding the environmental impact and cost 
savings areas as a result of using the tool. These signs were a result of the 
redesign of processes, packaging and products, changes in raw materials 
and in at least one case, equipment. In the case of the Beauty and Skin care 
products company, the benefits oriented around the initial steps this 
company took to comply with the environmental requirements, needed to 
obtain the patent for its homebrew skin care. Most importantly, the 
managers reported to be satisfied and happy implementing the changes. 
Any tool aimed at Mexican SMEs needs to convince managers/owners that 
applying Sustainable Design is a good business practice. Due structure of 
the companies and the ties with the family nuclei, being able to appeal to the 
head of the company ensures that the tool will be used. Based on this, it is 
the belief of the researcher that it would be possible to observe a long term 
impact, if the project was continued. 
7.1.2 Meeting the research aim and objectives 
The overall aim of this doctoral project was '10 identify a mechanism to 
transfer and apply European sustainable design knowledge into Mexican 
SMEs" and to meet this aim by fulfilling six objectives. All of the proposed 
objectives have been met. Table 7.1 presents each object, explains how 
each objective was met and where the corresponding data can be found. 
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No. Objective Means of achievina it Chaoter 
1 To understand the state of Extensive literature review. 2 
the art in sustainable design 
thinking in Mexico and UK. Questionnaire applied to 4 
Mexican SMEs. where the 
information gathered in the 
field offered more specific 
details about the context in 
which the selected sample of 
Mexican SMEs work. 
2 To determine whether some An analysis of text case 2, 7 
of the solutions that are studies, experiences from 
being used in UK or Europe European initiatives in Central 
can be used to help the America and discussion about 
application of sustainable the su itability of using web 
design in Mexican SMEs. tools as a mechanism to raise 
awareness among Mexican 
SMEs. This is revisited in 
Chapter 7. 
3 To develop a tool or Development of 'Diselmex' 2,5 
mechanism that raises using information from the 
environmental awareness analysis of similar web tools 
among Mexican SMEs and and guidebooks and the data 
provides them with gathered during the Scoping 
information about Study. 
Sustainable Design, tools 
and certifications. 
To verify if the tool Pilot Study and Main Study 5,6 
4 developed for the project carried out with the help of 
can help to raise the Mexican SMEs. 
environmental awareness 
and motivation to Mexican 
SMEs to implement changes 
in their orocesses. . 
5 To understand how the Fulfilled through the work in the 6 
context of Mexican SMEs case studies done in the Main 
can affect the application of Study. 
Sustainable Desian tools. 
6 To propose guidelines of Development of a model 7 
characteristics and framework for knowledge 
contextual issues to transfer that takes in account 
consider when developing the influence that the local 
future Sustainable Design context holds. Compilation of a 
tools for Mexican SMEs. list of observations which it is 
believed will support the design 
of future Sustainable Design 
web tools for Mexican SMEs. 
Table 7.1 Research objectives and how the were achieved 
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7.2 Theory vs. reality: Hypothesis Testing 
In Section 2.10, as result of the Literature Review, five hypotheses were 
developed. The studies carried out during this doctoral project had the 
objective of collecting enough data to test these hypotheses. The following 
subsections discuss how the hypotheses proposed fared when contrasted 
with the data. 
7.2.1 Testing Hypothesis No. 1 
"A guidebook in the form of a web based tool, tailored to the specific needs 
of the Mexican SMEs' context is an appropriate mechanism to deliver 
information to Mexican SMEs." 
Based on the data collected from the Main Study, this hypothesis was 
verified as true. Tools like Diselmex can fill this knowledge gap about clear 
and concise Sustainable Design information, provided that they can be 
adequately distributed. As mentioned in Chapter 4, owners/managers of 
Mexican SMEs are people are often self taught in terms of the procedures 
needed to manage a business, but often overlook the environmental 
aspects of their products and processes due more pressing matters they 
have to attend and the lack of time they can dedicate. Web-based tools and 
guidebooks allow them to cover fill in this information gap that otherwise 
would remain unnoticed. Also the tool, which has been developed through 
academia does not have the negative connotations that taint governmental 
initiatives, this enhances the knowledge transfer process as there is trust in 
the information source. 
7.2.2 Testing Hypothesis No. 2 
"Through a web based tool it is possible to raise environmental awareness 
and improve the environmental performance of the Mexican SMEs." 
Based on the data collected during the Pilot and the Main Study and 
contrasting it with the data gathered in the Scoping Study and the Literature, 
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it can be seen that this hypothesis is true in regards to raising environmental 
awareness. The changes applied within the case companies would not have 
been be possible without awareness raising. 
With respect to improving environmental performance of the Mexican SMEs 
it would require of a longer period of observation of the sample to verify it. In 
addition, it would be advisable in further research projects to expand the 
sample to have a wider range of results. 
With respect to whether Diselmex can be considered a success or not, it is 
the belief that this tool was only a partial success. It did raise the 
environmental awareness of the companies in the study and worked as an 
educational tool. However, it can not be considered a complete success. 
While as a result of the project the now companies consider that being 
environmental aware is a priority it is not their main concern, which results in 
I 
them putting the tool to the back of their minds and it not being consulted. It 
seems that the reason that companies don't look for Sustainable Design 
information (or similar) is not only due to the confusion of terms, but 
because being environmental aware it isn't a priority for them. As result of 
this, their environmental performance is affected. This is linked to the ability 
of the tool to carry alone the knowledge process transfer (Hypothesis No. 3) 
and distribution and promotion barriers (Hypothesis No. 4). 
7.2.3 Testing Hypothesis No. 3 
"Stand-alone tools should be enough to carry the knowledge transfer 
process without help of external sources." 
Based on the findings observed during the Main study and the comments 
made by the participating SMEs, this hypothesis is not true. It seems that 
the external support offered to the companies played an important 
psychological role in the success of Diselmex. While Diselmex can carry the 
knowledge transfer as a stand alone tool, the reality is that Mexican SMEs 
still need external support in order to remain focused while using the tool. 
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As was observed during the Main Study, one of the biggest differences 
between the first and second stage of the study was how the companies 
were more prone to access Diselmex in more occasions during the second 
stage, regardless of the actual need for external support. The presence of 
external support encouraged the companies in the sample to keep the topic 
in the forefront of their minds, making environmental awareness and 
sustainability a priority. 
SMEs in the study felt more comfortable knowing that they could access 
external help, when they needed it to solve problems specific to each 
company (e.g. sector specific certifications, new material requirements or 
solutions to their current problems). In general they felt that the external 
support enhanced their experienced and allowed them to take full 
advantage of the information contained in Diselmex. Because of this, the 
external support became a crutch for the knowledge process transfer. While 
the tool proved to be capable of working by itself with certain degree of 
success, the fact that external support becomes a crutch for the SMEs might 
hinder its long term impact it would have without this support. 
However the SMEs recognized that having access to external support would 
raise the costs, as it would imply either hiring the services of a consultant or 
appointing someone to take the role of environmental manager/champion 
within the organization structure. While two of the SMEs considered this to 
be a viable option for them, it is understood that this would not be the case 
for all companies. 
7.2.4 Testing Hypothesis No. 4 
"The socio-cultural and political context of the Mexican SMEs does have a 
strong influence on the implementation of Sustainable Design." 
From the data gathered during the Scoping Study it is possible to determine 
that this hypothesis as true. Fear of the government, the perceived or actual 
lack of support (financial or other kinds) and the broken links between 
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industry and academia affect the capabilities of Mexican SMEs to implement 
Sustainable Design. However not only has the socio-cultural and political 
context had a strong influence, but also the history behind the creation of 
the Mexican industry (see section 4.6). Owner/manager's common mindset 
in Mexico is a result of this history (where companies were used to working 
without a supply chain, in a closed market with governmental subsidies). 
This situation meant that SMEs have traditionally neither looked for strategic 
alliances nor engaged in medium to long term planning. This has led to a 
general atmosphere of mistrust within Mexican SMEs towards most external 
actors, except for academia, where engagement is seen as a free resource, 
from which all the help is expected, without any commitment by the 
company. 
Most Mexican SMEs are based around the family nucleus and often use 
I 
traditional schemes of business management. This makes it difficult for 
them to make changes into their current practices, as it means moving out 
of their are used to a 'comfort zone'. While some SMEs might be able to get 
around these obstacles, they still will face complications during the 
application of Sustainable Design. 
The political culture has an impact on SMEs for three reasons: 
• governmental projects tend to fail due lack of acknowledgement of the 
real needs of the SMEs (Pacheco-Salazar, 2006) 
• excessive bureaucracy hinders SMEs applying for the support programs. 
• fear from governmental reprisals (fines and risk of closure). 
Also these projects also depend on the political environment and ambitions 
of political party in office, rather than long term plans, which cause 
difficulties in application and continuity. 
Early findings from the Literature Review identified that for SMEs located in 
Central American countries, learning styles are a barrier that have a strong 
204 
influence on the implementation of Sustainable Design (Diehl and Brezet, 
2004). These learning styles differ as in Latin American countries students 
are expected to learn how to do and follow the outlines proposed by the 
teacher, while in Europe students are expected to learn how to learn and to 
build their own knowledge paths. This is carried into how the companies 
adapt new knowledge to their processes. However in the case of Mexican 
SMEs it was found that while learning styles do play an important role on 
how information tools are used by them; they are not the main barrier. While 
the socio-cultural context affects how people in Mexico and by extension the 
SMEs managers learn, the learning styles are not the main barrier to face, 
distribution and constant support are. However, it is still an important barrier 
to consider. 
One of the results of the Main Study showed that while managers are 
capable of learning and using the by themselves, self-learning is not their 
preferred style even though they do it all the time. These results are in 
opposition to Diehl and Brezet's (2004) experiences with the project 
Ecodiseiio Centro America (see section 2.8.2) were it was considered that 
learning styles have a significant role on how the SMEs would approach to 
the use of the tool. However this was not the case in this project. At least for 
the case companies in the study, this could be attributed to their nature of 
'opportunity based companies' (see section 2.4.1). Since these 'opportunity 
based' companies are created by people that could be considered 
entrepreneurs, their owners are used to learning the ropes of the business 
management by their own, gathering the information from diverse sources 
(magazines, workshops, internet). It could be also attributed to the fact that 
the managers that participated in the project hold an university degree, 
which could provide them with the necessary elements for self-learning, 
regardless of whether they prefer that style or one where they have external 
support and guidance. 
Distribution and constant support can be considered bigger barriers than 
learning styles. That the SMEs needed the presence of the external support 
to keep the topic environmental awareness and sustain ability a priority is a 
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clear sign that this need is an important barrier too. Distribution then 
becomes a priority. If SMEs depend on this support to keep their focus, 
without proper distribution, the tool will not reach its 'market', as SMEs will 
not be looking for it or know it exist. 
It has been seen that the internet is a viable distribution medium. It is cheap, 
fast and allows for updates and improvements based in the needs of the 
SMEs. It also allows for two way communication enhancing the knowledge 
transfer process. However, other means to distribute the tool and make it 
known to companies have to be found in order to support this method. It 
might require a more proactive approach by the tool developer as well as 
enhancing the relationships between the support network players. 
7.3 Observations regarding the implementation of Diselmex 
In order to propose theoretical framework, it is necessary to reflect on some 
considerations derived from observations made during the Main Study 
carried out in this project. 
7.3.1 Distribution and continuity 
One of the biggest problems a tool like Diselmex faces in the Mexican 
context is the distribution or dissemination among companies. The studies 
done in this project show that while companies were willing to use the tool, 
they had to be informed of its existence. The internet, as mentioned in 
section 2.8.4, is becoming more widespread amongst Mexican SMEs, due 
its reduced cost and accessibility. This situation helps in the distribution of 
the tool but not with the awareness raising. Printed formats, while useful, 
have the inherent problem of being costly to produce and distribute as well 
as using up natural resources. It is more a question of lack of promotion 
and active interest from the SMEs to look for any tool, as the topic is not a 
priority for them and therefore will not look for this kind of tools. While other 
approaches could be uses to distribute the tool it was clear during the 
project that the government were not interested in helping with distribution. 
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This leaves the rest of the support network, NGOs, consultancies and 
academia to carry out the promotion of the proposed tools. 
There are two problems with academia supported projects detected during 
the analysis of the web tools and guidebooks (in particular the Ecodiseiio 
Centro America project): lack of continuity.and lack of financial resources. 
For example in Mexico, the Cleaner Production Centre (CMP+L) -funded by 
the National Polytechnic Institute (IPN), a technological university- offers 
consultancy services for companies that wish to reduce their environmental 
impact. However in order to be able to offer its services, they require 
payment from the companies in order to keep the Centre operations. This 
situation might create a cycle where companies are reluctant to hire the 
consultancy services due the lack of financial resources to pay for them, 
which reduces the income needed for the Centre to keep offering such 
services. 
In the case of continuity, we can refer to the Costa Rican project (CEGESTI, 
2006). As explained in Chapter 2, this project developed a guidebook and 
support workshops for the companies. But once the original studies were 
done, there was no follow up, not even in the website. The original 
guidebook can't be found anymore the project website. The project reported 
. though, that they aimed to help the local academia to develop enough 
knowledge on the subject (indeed this particular project was carried out by 
four years) so it would be able to support their local industry. No information 
has been found about the success of this particular initiative. 
It is logical though, for this to happen. Regardless of the sponsorship a 
researcher or a project has, the funding is available for a limited period of 
time, which stops the project to keep going and dedicate only to support 
companies. In the case of Mexico, as mentioned by Mr. Pacheco during the 
interview reported in Chapter 4, SMEs tend to see universities as free 
resources and while they are more willing to accept the help from the 
academia, they are not willing to support the universities and their needs for 
income to fund the projects. However during the research, it has been 
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observed that the SMEs feel more at ease working with universities than 
with government, as academia doesn't share the 'bad' reputation of the 
government. 
One potential way to solve this issue, is to develop the tool in such way that 
it can work as a stand alone tool, without any kind of support. This has been 
done by other web based tool and guidebook such as the Sigma Project, the 
EMAS website and the Infoknoten. The fact that they are relatively easy to 
use without any support and in most cases with few to none knowledge 
about Sustainable Design, cleaner production, sustainability or social 
responsibility show that stand-alone tools are viable. However they probably 
face the same issue about the distribution. Unless a company is actively 
looking for them, they will not be used. It can be argued, based in the results 
from the Scoping'Study that not many companies are actively looking for a 
tool to support Sustainable Design. Still, assuming that the distribution 
problem can be fixed through means like forums, mails, intern et groups and 
promotions with industrial and commercial chambers, the idea of a stand-
alone tool should work most of the times. 
7.3.2 Stand-alone tool vs. Constant support 
There is no doubt tools can work as stand alone and they should be 
developed with this in mind. However in order to satisfy the SMEs desire of 
constant support, in this instance there would be a need for personal 
commitment from the researcher to provide continuity to the project or to 
provide external support. One of the issues also observed during the study, 
was that even though the external support was offered and the companies 
in the sample preferred the idea, they didn't used it all the time. This makes 
the external support a situational instance that affects the continuity of 
projects centered around tools. Unless academia absorbs the project or the 
project develops into a private initiative, it is unlikely that a researcher (or 
team of) would be able to offer continuity to these projects without funds. 
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It is because of this that in order to ensure the success or at least a medium 
to long life to the tool, measures aimed to allow it to work as stand-alone, 
such as proper distribution, constant updates and accessible design, should 
be considered during the development process and especially during the 
construction of the knowledge units that should satisfy the particular 
information needs of the Mexican SMEs. 
7.3.4 Information needs and knowledge units 
Regarding the information needs of the Mexican SMEs and the delivery of 
these knowledge units, the following considerations were noticed: 
• Length of information: As mentioned in the desired characteristics for a 
tool (see section 2.9.9), the information provided should be presented in 
short nuggets, instead of lengthy texts. The data collected during the 
Pilot and Main studies of this project confirmed that the managers 
preferred this, despite wanting more specific, detailed sector information. 
A potential solution then, is the external support as it eliminates the need 
to add into the tool such specific information. However as an introductory 
level (which is the one that appears to work better with Mexican SMEs at 
the moment), brief nuggets of information should be enough for the 
purposes of presenting the tool and for it to work as an information hub. 
• Compartmentalized data: this idea was previously developed by Diehl 
and Brezet (2004), during the project carried out with the Costa Rican 
companies. Compartmentalized data is a good way of delivering different 
topics of information, such as legislation, evaluation tools and concepts. 
Dividing the information in relatively small, individual sections that can 
work by their own and as part of a bigger setting facilitate the knowledge 
transfer process. Generating information units that can be used at the 
company's own pace, helps the knowledge transfer process to take 
place. As noted during the Main Study, in the case of the Mexican SMEs, 
they set the pace in using the information according to their of current 
interests, needs and resources. 
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• Concise definitions: As mentioned by Barrera (2001) one of the biggest 
problems in Mexico, a problem that this research project also faced, is 
the confusion of terms and definitions. The fact that the questionnaire 
had to use Cleaner Production and Sustainable Design as exchangeable 
terms shows that it is a problem. Some of the tools reviewed in section 
2.9 tended to present the definitions in a detailed, but complicated way 
and also presented a concise version of the same definitions on the side. 
Finding showed that within the Mexican context, offering short, concise 
definitions was proven to work much better. With the reduced amount of 
time the managers of the SMEs have available, large quantities of text 
are likely to deter them from reading the information even if it was to 
clarify specific doubts. This is particularly important when explaining core 
concepts (such as Sustainable Design, Life Cycle, Cleaner Production). 
More detailed information should be provided in areas such as 
legislations and standards. 
• Sector specific information: It can be argued that this deficiency of 
specific sector information might be a general situation present when 
trying to support SMEs. None of the tools analyzed during the literature 
review presented detailed information about each specific industry 
sector. In most cases the detailed information was about management 
procedures and Ecodesign strategies. This is then a particular problem 
present in the Mexican SMEs who are more interested in the information 
they need from their respective sectors than in detailed management 
guidebooks. It might be argued that is a result of the way in which most 
owners in Mexican SMEs learn to manage their business or as result of 
the ad hoc management methods present in these companies. 
Extensive use of links to other sources of information and proper 
compartmentalization of the information can help to solve the dilemma 
between very detailed information and concise information, keeping the tool 
as simple as possible. 
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7.4 Comparing Diselmex with previous studies 
7.4.1 Assessment of Diselmex with other existing web tools 
Part of the analysis of Diselmex includes comparing it with the existing tools 
outlined in Section 2.10. One of the first topics to asses is their position with 
respect to the Brezet model (see figure 2.3). All of the tools in Section 2.10 
focus on Product redesign and Function innovation, Levels 2 and Level 3 of 
the model respectively. Most of these tools are more suited for companies 
that engage in product design or have previous background knowledge of 
environmental measures. In comparison with this Diselmex, which has been 
developed for the needs of Mexican SMEs, is more suitable for companies 
which are located at Level 1 of Brezet's model where they focus on product 
improvement specifically compliance with environmental legislation. 
Further comparison between Diselmex and existing approaches can be 
made with respect to their function as either 'information hubs' or 'technical 
guidebooks' (see section 2.10.9). Although originally Diselmex was meant 
to be a mix of both approaches, in a similar vein to the EMAS website, it 
was found through the Scoping and the Pilot study that it would be more 
effective if it were an 'information hub' approach; particularly in light of their 
need for sector specific information, legislation requirements and basic 
information on sustainable design concepts. 
In order to avoid a circular debate during further comparison between tools, 
Table 7.2 presents a summary of how Diselrnex compares to the previously 
analyzed tools, regarding the characteristics drawn from them that served 
as guidelines for Diselmex's development. It also includes their position with 
respect to the Brezet model. 
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···:Attributel . , EMAS Informationl Sigma· PROMISE D4S Ecodesign Ecodiseiio Diselmex 
Tool ... Inspiration· . Guidebook , ., Infoknoten· Centroamerica . . . . '
Focus on SMEs v v v v v 
High Quality of v v v v v v v v 
information 
Easy to use v v v v v v v 
Concise/Brief texts v v v v v 
Guidance/Mapllndex v v v v v v 
Use of appropriate v v v v 
graphics 
Offers tools v v v v v 
Offers examples/ v v v v v v 
case studies 
N 
..... Low cost v v v N/A v v v v 
N Basic technical v v v v v v v 
requirement(s) 
Local LanQuaQe v v 
Basic Concepts v v v v v v 
Clarification of the v v v 
low cost of applying 
Sustainable Design 
Local Regulations v v v 
Brezet Model 3 2 2 2 3 2 2 1 
position 
Table 7.2Companson of desirable attnbutes between the analyzed tools and Dlselmex 
7.4.2 Comparison of the Diselmex project with Ecodiseno Centro 
America 
As outlined in section 2.5, a similar project to the one outlined in this thesis 
was carried out by TU Delft and the CEGESTI in Central America in 2004 -
entitled Ecodiseno Centro America. The key difference between this project 
and Diselmex was that Ecodiseno Centro America focused on product design 
and Diselmex focused on design in a broader sense. However due to the 
fact that both projects focused on design, both were situated in the same 
geographical region and both focused on sustain ability it is recognized that a 
comparison is required. This section makes a comparison between the two 
projects. 
The Ecodiseno Centro America initiative aimed to raise awareness, building 
local capacity, training, developing better links and supply chains. In order to 
do this researchers involved ran workshops and carried out collaborative 
design projects with local companies such as Guatemala and Costa Rica. 
They also developed the Ecodiseno Centro America guidebook (analyzed in 
Section 2.10.7). The whole project lasted for a total of four years, which 
allowed for the changes implemented in the case studies to be followed up 
(Diehl, et aI., 2004). In comparison the Diselmex research project, focused on 
developing a suitable knowledge transfer mechanism for Sustainable Design 
knowledge into Mexican SMEs. 
Another important difference noticed between both research projects related 
to the nature of the external drivers. While both projects identified that 
relevant legislation tended to focus on 'end of pipe' type rather than 
prevention, it was identified that in Mexico, legislation presented a much 
more important driver for SMEs. The empirical research conducted during the 
Mexican study demonstrated concern amongst SMEs about being up to date 
with the regulations they have to comply. This was not present in the Central 
American experience where legislation was not identified as an external 
driver. Regarding internal drivers, there is a consensus about how cost 
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reduction is one of the main reasons SMEs will be willing to apply changes in 
both studies. However innovation is not a main concern for Mexican SMEs, 
mainly because the majority of companies do not engage in product design. 
In the case of Mexican SMEs, it is the need to reduce their waste (and thus 
their cost) and make better use of their resources. 
Finally, another difference was the fact that the Central American initiative 
aimed for the development of a better support structure for local SMEs, 
offering training to local consultants and academia, as well as aiming the 
Ecodiseno Centro America guidebook to be a more detailed technical 
guidebook. Whilst this was recognized as being 'best practice' and was 
attempted within the Diselmex project, the reticence of the Mexican 
government to engage with the project, the fractured state of the Mexican 
support structure and the peculiarities of the Mexican SMEs industrial culture, 
it was decided to use a different approach. 
7.5 Knowledge Transfer theoretical framework for Mexican 
SMEs 
7.5.1 Developing a knowledge transfer framework 
In order to propose a knowledge transfer framework for Mexican SMEs it is 
necessary to reflect back on the 3 models which were introduced in Chapter 
2. The first model, developed by Major and Cordey-Hayes (2000), and 
presented in Figure 2.7, illustrated the knowledge transfer process as a data 
'translation' process from the source to the receiver in order to facilitate the 
information assimilation and application. Diehl and Brezet's model (2004), 
presented in Figure 2.8, where the context of the receiver affects the 
selection of content and transfer method. Lofthouse's model (2005) which 
proposed a framework for developing Ecode!1ign tools for industrial designers 
(Figure 2.22). Building on these models and using the information gathered 
during this research project through testing Diselmex, a framework that 
reflects on the particularities of the Mexican SMEs and their context was 
214 
developed. The framework has four element; content; structure and delivery; 
and barriers. 
Content: As explained by the Diehl and Brezet's model (2004), selection of 
content is related to the context. In the case of the Mexican SMEs and their 
context, the particular needs of content which provides clear and concise 
definitions of terms (such as Sustainable Design and Cleaner production). It 
should give emphasis in the financial benefits as well as the governmental 
requirements; especially Mexican legislation for as many sectors as possible 
(through summaries or external links). 
As mentioned before, the needs of the different sectors of the industrial 
landscape in Mexico have to be considered in the development of information 
tools. This, along with the requirements from legislations and certifications 
are the main interests of the companies (opposed to more management 
focused content). While it would be difficult to convey all the information 
about specific industry sectors within a tool, it should be able to find a way 
(e.g. through external links) to comply with such need. But most importantly, 
the form the information is presented should appeal and convince the 
owner/manager of the company to apply Sustainable Design and related 
Ecodesign strategies, by explaining the potential benefits and educating the 
manager in an accessible, fast way. 
Structure and delivery: as was detected during the Pilot and Main studies, 
owner/managers tend to use the tool in different ways and not always 
consulting (or applying) the same sections in the same order than the rest of 
their peers. It is because of this that the tool should be flexible enough that 
each section can be self-contained, but at the same time part of the whole 
structure. This way, the SME can use the tool on a need to know basis or 
following a pre-planed structure to implement changes in the company. 
The tool should use a delivery method that allows easy (and ideally free) 
distribution, due to the probable lack of support from other players in the 
SMEs support network. This delivery method should as well provide a two-
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way communication mean to offer support and/or feedback, without needing 
excessive financial resources or constant supervision. 
Internet works well as such delivery method. It also allows setting up links, 
within the different sections as mentioned above and also to transform the 
tool into an information hub that allows the SMEs quick access to the 
information they need internally and externally without having to navigate 
through endless amounts of information. 
Barriers: Mexican SMEs are still located in Stage One (product improvement) 
of the Brezet Model (see Chapter 2, section 2.1.2) and due to the limited 
resources and reduced staff, they are unlikely to apply any measure beyond 
what is considered 'Iow-tech' or changing the entirety of the equipment. 
Therefore it would be better that the solutions presented in a tool, and 
associated tools are suitable for this requirement, in order to allow the 
companies to work within the limits of their resources. It is clear however that 
this approach will not push companies to make radical changes. However it 
is also acknowledged that with their current resources and innovation level 
(as seen in Figure 2.3) they can not cope with more detailed, technical 
information or solutions at the moment. 
With these requirements in mind, the proposed framework for the 
development of tools aimed to the Mexican SMEs should look like Figure 7.1: 
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Figure 7.1: A theoretical framework for the development of Sustainable Design tools for 
Mexican SMEs 
The tool developer should consider that Mexican SMEs often deal with short 
term business plans (if they have one) , are easily affected by economic 
instability, might not have a degree or other high level of education and have 
very reduced personnel. Therefore, presenting a detailed manual could be 
counterproductive. In this case it is better to present something more 
concrete and quick to assimilate, laying out a scheme that can be easily 
applied by the user with practical knowledge of how to run a business . 
This framework should be possible for future projects to define a clear 
development plan for a stand-alone tool aimed for Mexican SMEs and have a 
better understating of how these projects might interact once applied within 
the limits of the Mexican context. 
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7.5.2 Observations to support the design of future web tools for 
Sustainable Design 
The research carried out during this study has led to the compilation of a list 
of observations which it is believed will support the design of future 
Sustainable Design web tools for Mexican SMEs. These will be outlined 
below: 
• It has to be developed to be used in a flexible way. 
• Its preferably that the tool, at the current stage of the Mexican SMEs in 
the Brezet model, acts as an 'information hub' as well as being 
• Tools need to be 'Iow-tech' enough to be able to run on the types of older 
computer equipment often available in Mexican SMEs. 
• The information contained in the tool has to be concise, concrete and 
accessible for the user, who has little or no previous knowledge of the 
topic. 
• The content should appeal to the user and convince them that applying 
Sustainable Design can help to reduces costs and is not expensive to do. 
I The potential benefits of applying Sustainable Design should be 
addressed in a clear and concise way. 
• It must provide explanations of the specific needs of the local context of 
the SMEs. 
• The tool should be able to function on its own as a stand-alone entity, as 
well as with the type of external support that might be provided by a 
consultant. 
7.5.3 Final thoughts on the tool development process 
The development of information tools is an interesting task, particularly as the 
reality derived from the subject's context differs from the preconceived ideas 
of the researcher or project team behind it. Regardless of the level of 
involvement of the local support network with the SMEs, information tools 
have to depend only on themselves (and their creators) to make sure the 
knowledge transfer takes place with a real impact. 
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Ideally, a more active participation of the support network in Mexico would 
help to make bigger and faster changes in reducing the environmental impact 
of the industry. However as it was explained in the course of this project, 
aside from some NGO or academia initiatives, it is highly unlikely that this will 
happen and therefore the SMEs will have to learn by their own in most cases. 
This is where information tools play a new, important role. This project 
doesn't int~nd to present 'information tools' .as the only or the best solution to 
fill this particular gap. But 'information tools' such as Diselmex, can be part of 
a greater solution, providing and enhancing the support that Mexican SMEs 
need, particularly in the search for accessible means to obtain the 
information they need about how to reduce their environmental impact and 
with this comply with the governmental requirements. 'Information tools' then 
should act as information hubs that allow fast and efficient access to 
knowledge. 
In the wake of many initiatives of knowledge transfer from regions as Europe 
to Latin America, 'information tools' like Diselmex can fulfil the role of 
translators into a context whose differences to the knowledge source make 
unviable a direct application of tools designed for European companies and 
standards. Future tools for Mexican SMEs should be based upon the 
presented framework in order to meet the identified requirements of these 
companies. The studies done with Diselmex as Prototype tool and their 
results show that this approach is viable and advisable. 
7.6 Limitations and barriers faced by the project 
Three types of limitations to the research arose during the study. These will 
be reflected on in the sections below. 
7.6.1 Resources 
The subject of study - Mexican SMEs - were located about 5500 miles from 
the researcher who was located in UK. The funding for this research wasn't 
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enough to allow constant travel between both places, and as such parts of 
the research had to be carried out by emailsorphone.This also lead to 
limitations to the scope of the findings. The reluctance of Mexican 
Government agencies to engage in the study, made sourcing for SMEs more 
difficult, and put further strains on these resources. 
7.6.2 Limitations on the samples for the Scoping and Main Studies 
The Mexican SMEs' reluctance to participate in the Scoping Study (see 
Chapters 4 and 5), made getting access to the companies an arduous and 
time consuming task. This lead to a limited quantity of data being collected, 
a limited scope of participants and limited the amount of information available 
for analysis. In response to these limitations, additional sources of 
information were sought and used to gather information from a different point 
of view. The Main Study sample was also limited, which also limits the scope 
of the data drawn and the generality of the conclusions drawn. However this 
allowed the researcher to investigate each case study more deeply than 
would have otherwise been possible. 
7.6.3 Methodological Limitations 
In hindsight the format used for the first part of the questionnaire delivered in 
the Scoping study did not allow the most detailed insight into the participants' 
situation, e.g. it would have been good to have been able to further 
investigate issues which arose, such as the kind of awards that employees 
receive by proposing initiatives to reduce their environmental impact. 
Due to limited resources and the limited amount of time the managers had for 
the project, the study had to be accommodated around their schedules and 
within the time slots they assigned to the researcher. The fact that companies 
would not have enough time to allocate for this research, despite their 
interest to participate in the project; was not originally contemplated. This 
affected the depth of the study and hindered up to certain point the role that 
the researcher played as external support to Diselmex. It does however 
reflect a reality and therefore provides a realistic test scenario for the tool and 
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its interaction with the SMEs. This also this helped the researcher to 
understand better how the companies work without any support and how this 
affects their use of a tool such as Diselmex. 
Gaining access to Mexican SMEs was complicated due the fact that they are 
notoriously wary of external observers, due to fears of governmental links 
which might result in fines or closure. This barrier had to be overcome by the 
use of personal connections. As well for these reason, issues aroused 
around confidentiality, which meant that none of the companies released 
information regarding the financial savings or costs incurred as a result of 
considering Sustainable Design. 
7.7 Contributions to new know/edge 
For this research, the most important contribution is that the companies that 
used Diselmex reported improvements as result of using the tool. This proves 
the initial assumption that when a company has access to clear and concise 
information, is possible to help it to raise its environmental awareness and 
motivate them to apply changes in their processes. The development, testing 
and refinement of Diselmex offer practical application of research findings 
that could be applied immediately. This is particularly important for the 
funding sources for this doctoral project, these kinds of tools can only 
enhance the support structure of Mexican SMEs. These information tools 
provide Mexican SMEs with means to obtain information about how to reduce 
their environmental impact, be more socially responsible and finally, be viable 
and sustainable in the whole sense of the word. This is, at the end of the day, 
the main objective of companies that are the main source of sustain and 
financial revenue of families and communities in developing countries such 
as Mexico. 
This research represents one of the very few ones that have been 
undertaken into support Mexican SMEs in the quest to make them more 
sustainable. There is limited information available about the topic. Because of 
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this, the findings of this research reinforce its contribution to the knowledge 
such as: 
• the specific barriers to apply Sustainable Design for Mexican SMEs. 
• the barriers that the Mexican context posses to the application of 
initiatives such a information Sustainable Design tools. 
• the information needs of Mexican SMEs, in order to apply sustainable 
measures in their processes. 
• the need for the development of tools for SMEs that consider the impact 
of the local context in their application. 
• the desirable characteristics that tools aimed for Mexican SMEs should 
have. 
• the viability of knowledge transfer from British and European experiences 
to' their Mexican counterparts. 
• the process that different companies follow to apply Sustainable Design 
information in their processes. 
• how providing information about the benefits of applying Sustainable 
Design should work as motivators for Mexican SMEs to change their 
products and processes. 
7.8 Recommendations for Further Work 
While this research project filled a gap regarding the introduction, 
implementation and application of Sustainable Design amongst Mexican 
SMEs, it has also uncovered more questions that could be explored in future 
research ventures. 
With respect to the tool this could include: 
• Investigation into the development of an appropriate 'environmental cost 
calculator' to help companies to calculate cost of implementing 
Sustainable Design. 
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• Addition of content relating to alternative raw materials and waste material 
reuse examples. 
• Addition of a more complete list of links pointing to sector specific 
standards and policies. 
• Addition of new an evaluation tool to help companies measure their 
progress. 
• Investigation into the possibility of getting experts in the subject to 
incorporate their know-how as another resource in the tool. 
• Improve the communication with potential users, through different means 
such as blogs, mailing lists and 'chatboxes'. 
• Improve the updating of the News section through the inclusion of a RSS 
Feed. 
• Improve the 'searchability' of the tool via search engines such as Google 
through the use of focused keywords embedded in the HTML. 
• Investigate the best distribution methods for promoting tools such as 
Diselmex amongst Mexican SMEs. 
Beyond the tool: 
• How the level of education amongst managers affects the understanding 
and application of Sustainable Design in the company. 
• How Mexican SMEs develop and introduce their own internal policies, 
especially in the light that many of them lack of proper business planning 
vision. 
The findings of this research project should provide a stepping stone in the 
development of frameworks of knowledge transfer projects aimed at Mexican 
SMEs, whether as an extension of this project or in the development of other 
possible solutions for the lack of information. 
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8 Final Conclusions 
This chapter presents the conclusions drawn from the PhD research project, 
listed in order of importance. 
• Sustainable Design and environmental awareness were not priority issues 
for Mexican SMEs. In the Mexican context there is currently a lack of 
policy and a lack of positive relationships between government, NGOs 
and SMEs. This has a negative effect on the implementation of 
sustainable design initiatives in Mexico. These elements need to work 
together to make sustainable design a priority if is to be moved forward as 
a serious prospect. Building these relationships will help initiatives to 
reach companies. Further support with regards to skills for long term 
planning and the creation of strategic alliances will then help with the 
application of these initiatives. 
• There is a significant knowledge gap between sustainable design 
activities in Europe and those in Mexican SMEs. The research has 
shown that appropriate tools can be used to fill this gap to raise 
environmental and social awareness in Mexican SMEs. One approach is 
to use a web based 'Information hub' which provides concise nuggets of 
information in order to familiarize the user with the subject, basic 
guidance with regards the implementation of sustainable design and 
further direction to other sources of information. Diselmex is one example 
of how this type of 'Information hub' might be delivered. It is important to 
recognize that tools such as Diselmex have to be tailored to consider the 
particular needs and context of the user, and achieving a balance 
between very specific detailed information (e.g. standards and policies) 
and providing concise information (e.g. definitions and concepts). 
224 
• Different levels of sustainable design implementation are needed to suit 
the differing capabilities of companies. Mexican SMEs focus on product 
improvement, taking a 'Iow tech' approach to sustainable design, where a 
key objective is to make products compliant with regulations. Diselmex 
was developed for companies that focus on product improvement and so 
provides 'entry level' information, as such it would not necessarily be 
helpful for companies who focus on product redesign and systems 
innovation. The study identified that the case companies were most 
comfortable with the presence of constant external support, regardless of 
whether they used it or not, or how they planned to incorporate it in the 
organization. If this desire became a requirement it would lead to 
additional costs which would be likely to be a barrier to the 
implementation of Diselmex, unless this could be tied in with enhanced 
support from government. 
• There is clear confusion with respect to the meaning of terms such as 
Sustainable DeSign, Cleaner Production and Sustainability amongst 
Mexican SMEs this hampers their progress towards more environmentally 
and socially responsible behavior. Raising awareness of the actual 
meaning of these terms would help SMEs to appreciate the breadth of 
scope available for consideration. Awareness raising of this nature was 
achieved through the Diselmex tool, but only to the case companies who 
took part. This could be further enhanced by making the tool available to 
a larger range of companies - perhaps through the use of enhanced 
relationships between government, NGOs and SMEs 
• Better training and an emphasis on University education with respect to 
considering and applying sustainable design thinking in Mexican 
companies would help to provide a cornerstone of support for the future 
integration of sustainable design into SMEs. Empowered managers 
would be more likely to be able to make positive changes to their 
companies - as illustrated in this study (i.e. creating internal policies, 
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making changes to the raw materials used, reducing waste and 
redesigning packaging). 
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Appendix I: Statistical Information about SMEs 
1.1 SMEs in Mexico 
Table 1.1 Classification of the Enterprises in Mexico by Number of Employees (Contacto 
PyME, 2005) 
Rango por nUmero de empresas 
o 8 4.499 
4 .500 a 9,999 
bo '0.000 • 49 .... 
mU de 50,000 
Figure 1.1 Distribution of Enterprises in Mexico per region . (Contacto PyME, 2005) 
Table 1.2 Distribution of the SMEs in Mexico (Contacto PyME, 2005) 
SECTOR I MICRO 11 SMALL ~ MEDIUM 1 BIG 11 TOTAL 
INDUSTRIAL 
Farming 933 331 78 11 1.353 
Mining 154 36 40 37 267 
Manufacturing Industry 27693 8211 4 375 2210 42489 
Construction 10 362 3345 570 87 14.364 
Total Industrial 39142 11 923 5063 2345 58473 
COMERCIAL 
Commercial 416393 1 12311 1 4067 1 16971 434468 
Total Commercial 4 16393 ~ 12311 1 4 067 1 1 697 ~ 434468 
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SERVICES 
Communications 4 280 756 176 285 5 497 
Services 121 325 11 588 1686 1 498 136097 
T olal Services 125605 12344 1862 1783 141594 
TOIal I 581140 11 36 &78 11 106821 &82& 11 634838 
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Figure 1.2 Age distribution amongst SMEs managers/owners (CIPI , 2003) [Blue= Male; 
Purple= Female] 
1.11 SMEs in Europe 
Table 1.2 Distribution of the European SMEs per sector (Observatory in European SMEs, 
2003). 
SECTOR MICRO SMALL I MEDIUM 1 TOTAL 
Manufacturing Industry 441 419 305 1 165 
Construction 588 294 275 1 157 
Wholesale Trade 401 263 198 862 
Retail Trade 835 229 228 1292 
Transport/Communication 322 251 222 795 
Business Services 846 236 148 1230 
Personal Services 838 125 281 1244 
Total I 4271 11 181711 18&71 7748 
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Appendix 11: Text Based Case Studies 
Table 11.1 A summary of the text based Mexican case studies analysed in the literature review 
. Name & source Product or service prOblj!:;':,i,' ' 
, Actions , .. Achievements/Benefits 
. /!' ::i' ,'... ..•.. . ... !.! ..•. ! .. ' .. .~i· !." !'!> 
Congeladora Food processing Excess of water use to clean • Investment of $200,000.00 • Reduction of 35% of water consumption. 
Ceuta S.Ada (chilli). the equipment. Mexican pesos in pumps that • Improvement of the public image of tha C.V. allow to recycle water. company. 
(Fundaci6n • Raising"the environmental 
Sinaloa awareness in the company. 
EcoRegi6n, 
2002) 
Cromoduro, S.A Electroplating. • High consumption of fuel • I nvestment in a new boiler • Savings by $116,696.00 Mexican pesos 
de C.V with an expense of which requires less energy per year. 
(CMP+L, $128,700.00 Mexican input and pollutes less. • Reduction of the environmental impact. 
2001) pesos per year. • Modification of the process to • Application of a constant im provement 
• Air pollution due the reduce water consumption and culture inside the company. 
excess of fuel use. reuse excess of raw material. 
• Generation of 78 m' per 
year of waste water. 
• Generation of 200 kg per 
vear of danqerous waste. 
Cleaver Brooks Boiler fabrication. • Use of non biodegradable • Change to use biodegradable • Financial and energy savings. 
de Mexico, S.A oil. oils in the equipment. • Reduction of the environmental impact. 
deC.V • Excess in expenses by • Installation of filters to reduce (CMP+L, $770.00 Mexican pesos air pollution. 
2001) per year to dispose tha 
rests of the oil. 
• Air pollution generated by 
the use of paints. 
• High consumption of 
electricity. 
Aceros America, Car chassis. • Air oollution due the usa of • Installation of a--,,-aintiQlL • SaviQlLs I2Y. $12700 Mexica'l.£.eso'!..Q.er 
N 
c:.> 
CD 
S.AdeC.V spray paint. chamber with filters. 
(CMP+L, • Use of cheap, poor quality • Change to a better quality 
2001) oil for the equipment paint and oil. 
• Generation of waste oil • Recollection of waste oil for 
machine. recycling. 
• Investment in new equipment 
Procesos Electroplating • High consume of water • Measures to reduce the Galvano, S.A de (40,180 m3 per year). energy consumption through 
C.V (CMP+L, • Spilling of waste water. the installation of an internal 
2001) • High consume of electric supply generator). 
energy. • Implementation of a new 
method to reduce the water 
consumption and at the same 
time treat the waste water. 
Artesanos Handicraft wooden High expenses in material, Redesign of the product to improve 
Purepechas chairs. payroll and low volume of its quality, make longer the life 
(Masera, product. cycle and reduction of raw 
1999) material. 
Quetzal, Papel Production of Waste of raw material, electric • Wise use of raw material and 
Artesanal. handicraft paper. energy. electric energy. 
(Fundaci6n • Raising the environmental 
Sinaloa awareness in the company. 
EcoRegi6n, 
2002) 
Table 11.2 A summary of the text based British case studies analysed in the literature review 
Name Product or service , Problem , Actions 
" 
.,. 
Macmillan Book distribution. Deal with waste cardboard, Working together with Securicor, they 
Distribution waste storage and disposal developed a the Omega box from a 
Ltd costs. specialist manufacturer too overcome the 
(Envirowise, cost and waste implications of one-trip 
2005b) cardboard cartons, while protecting the 
year in oil consumption. 
• Savings by $810 per year through oil 
recycling. 
• Reduction of environmental impact. 
• Savings by $845,849.00 Mexican pesos 
per year. 
• Savings in water and electric 
consumption. 
• Savings in raw material and expenses. 
• Reduction of environmental impact. 
• Savings of 50% of the energy used. 
• Reduction of the waste. 
., .. Achievements/Benefits ' 
.. 
" • Elimination of the need for 21 720 
cardboard cartons, with annual savings 
of £7000 and 15 tonnes of waste. 
• An estimated 95% reduction in paper 
packaging used as in-fill 
•• goods from transit damage. • Reduction in stock rejected on delivery 
.. 
.through transit damage 
• Reduced cost of compliance with the 
packaging waste regulations. 
Broadland Wine Packaging. Deal with waste cardboard, o Investing in two off-pallet shrink-wrap o Cost savings of Over 
Wineries excessive cost of skin wrap machines to save on materials and labour. £45 OOO/year. 
(Envirowise, since Packaging represented • Using several sizes of shrink-wrap to • A reduction in the amount of packaging 
2005b) a significant business cost match the pack size and reduce film use. used by 36.5 tonnes/year. 
• Standardising to one type of self- o £7 700/year in material and labour costs 
erecting cardboard tray to reduce through the introduction of the shrink-
cardboard use and increase efficiency. wrap machines, giving a payback period 
o Re-using packaging spacers from of about two years. 
im parted bottles to pack wine bottles onto • £8 OOOlyear in reduced fil m use through 
pallets. matching film to pack size. 
• £26 OOOlyear from standardising to one 
type of self-€recting cardboard tray. 
• £3 400/year through the re-use of 
packaging spacers. 
o Film consumption reduced by 15 
tonnes/year. 
• Cardboard use reduced by 19 
tonnes/year. 
• Reduction of 2.5 tonnes/year in 
packaging from re-using spacers. 
Pentos Office Furniture. Damaged goods, resutting in Changing the packaging process to another • Net cost savings of over £258 OOOlyear 
Office wasted product and more effective like the Spiral wrap in packaging alone and a £338 OOOlyear 
Furniture plc packaging and the cost of packaging system, afier a deep analysis of from the reduction in returns of damaged 
(Envirowise, transporting damaged the needs of the product regarding safety goods. 
2005b) goods back to the factory. during its transport. • Overall payback period of approximately 
six weeks. 
• An estimated 67% weight reduction in 
cardboard packaging and a reduction of 
62 tonneslyear in waste going to landfill. 
• Improved efficiency of the packaging 
ooeration and reduced need for a 
stockholding area. 
bpi.industrial Plastic Moulding. Excess waste of raw material. • Improved control process. • Improved process control reducing raw 
(Envirowise, • More accurate blending of Saving colorant material purchase of polymer by 6%, 
2005b) polymer and colorant. resulting in a saving of £400 aaa/year in 
• Increase of Machine utilisation. material costs. 
• Motor efficiency. • Improved blending of polymer and 
colorant, saving £140 aaa/year. 
• A 7% increase in machine use, giving an 
increased production potential of 1 000 
tonnes/year. 
• A 31 % saving in solvent use by switching 
to a solvent-free printing process, 
reducing the amount spent on solvents 
by £50 aaa/year. 
• Savil}ll500 000 kWhlvear. 
Fulleon Lld Fire Alarms. Similar production style to the • Improving the Design Process. • Cost savings of £92 650/year. 
(Envirowise, one used by other • Call Point Redesign Strategy. • 35% reduction in the number of 
2005b) compemors, • Packaging redesign. components making up the product 
passing the technical • 27% reduction in weight of plastiC used. 
development of the product • 35% reduction in assembly time. 
from one department to 
• Reduction of packaging materials. 
another. 
• Reduction of ene-'ID' consulTl])lion. 
Abbey Corrugated paper for • Excessive waste in raw • Transportation of rolls of paper and in- • Cost savings of £151 aaa/year. 
Corrugated packaging. materials, due process losses, e.g. splicing allowances. • Reduction of 395 tonnes/year in wasted 
(Envirowise, transportation of rolls of • Poor management of part-rolls, e.g. raw materials. 
2005b) paper and in-process. scrapping those that were large enough to • Savings of £151 OOO/year in wasted raw 
• Losses and poor go back on the line. materials . 
management of part-rolls, • Modification of raised brackels that • Reduction of 395 tonneslyear in wasted 
e.g. scrapping those that could potentially damage rolls as they raw materials. 
were large enough to go were lowered to the floor. • Potential waste reduction identified of 
back on the line. • Removal of overhanging framework to 820 tonnes/year. 
reduce the possibility of damage when 
rolls were being removed at height. 
• Optimising the use of space by re-
engineering warehouse layout. 
• Installing a modified system for 
managing and controlling part-rolls. 
• Optimizing the use of raw materials by 
standardizing. 
• Installation of a preparation process for 
line operators. 
Kappa Packaging. Deal w~h waste material, • 'Waste patrols", More waste skip point • Cost savings of over £199 aaa/year by 
Packaging previously they had C'I ............ "' .... u ........ protection of the raw the end of 2002. 
(Envirowise, conducted a review of the r .g its. transportation • Cost savings of 0.8% of turnover, or over 
200Sb) waste material and the • data entry. £ 1 000 per employee. 
process, which turned to be 
• •••• t" ........... Iousekeeping and operator • Reduction in process waste by over 
incomplete. awareness. 10%. 
• Installation of a shredder. • Raised staff awareness regarding the 
• Creation of Kaizen teams to solve quantity and cost of waste. 
problems. • Reduced consumption of raw materials 
(paper, 
• board, starch, printing ink, etc). 
• A reduction of 477 tonnes/year in the 
amount of baled waste sent for recycling. 
• Reduced waste to landfill (reel cores) of 
330 tonneslyear. 
Terinex Ltd. Packaging. Excessive waste in its • Redesign of primary packaging for foil, • Cost savings of around £50 OOO/year. 
(Envirowise, . product's packaging. film and oven bags to reduce the amount • A reduction in cardboard packaging 
200Sb) of cardboard used. requirements of 177 tonnes/year. 
• A reduction in the amount of corrugated • Lower transport costs, as fewer pallets 
cardboard required for secondary were required for the reduced packaging. 
packaging for the redesigned product. • Reduced energy and printing costs. 
• Replacing corrugated cardboard boxes • Overall cost savings of £50 OOO/year. 
with shrink-wrap polythene for secondary • Cardboard consumption reduced by 177 
packaging, thus eliminating the need for tonnes/year. 
printing. • Subsequent reduction in disposal of 
• Use heat generated by the shrink-wrap packaging to landfill by customers; 
machine to assist in heating the factory. • Elimination of ink wastes and reduced 
transport and energy requirements. 
Frost Electro Electro Excess water consumption • Rigorous waste control systems • Cost savings of over £1.5 million in five 
plating Plating. However, • Reducing chemical and metal cost years 
I (Envirowise, water minimisation efforts through making more efficient the • Anode costs reduced il}' some £39 
2005b) slowed while further efforts recovery of recycled raw material and OOO/year. 
were directed at satisfying changing the raw material format • Significant reduction in water use and 
production targets during a • Reducing Water and Effluent Costs effluent generation. 
period of intense business • Minimizing Over plating, thus saving raw • Price cuts for customers and increased 
activity. material. competitiveness. 
• Reduced water consumption. 
• Lower effluent generation, treatment and 
discharge; 
• Reduced metal and chemical 
consumption; 
• Reduced enerav consumption. 
Phi( Oakley Fishing Rods. Involved in • Carried out a saureing exercise for Major boost to the business 
(Design fishing rod manufacture for components and equipment such as by gaining a contract with major rod 
Wales, over 12 years carbon fibre rod blanks, packaging, manufacturer Masterline. 
2005) Customers used to have one corks, lathes, jigs and wheels. This 
to one meeting with Mr. immediately cut costs as most 
Oakley, to design a components were now coming directly 
personalized rod. from their original source 
• Developinq a brand identity. 
Transco Plc. Gas Transporters. Expected dispose of Using Ecodesign guidelines to create a Savings calculated as £500,000 a year. 
(Design 800,000 Quantum gas meter product that reuse those batteries and with The lamp concept won the Welsh 
Wales, batteries each strong benefits in both environmental Development Agency Technology prize tor 
2005) Year. and financial terms. energy and an Institute of Engineering 
des ion award. 
Table 11.3 A summary of the text based Central American case studies analysed in the literature review 
Name Product or service Problem . Actions . Achievements/Benefits 
. . 
.;> 
.' 
. ". '. 'L .' ' .. ..' ..... . 
Industrias Kitchen equipment and Elevated energy consumption of their • Redesign of the cooling • Reduction the consumption of energy 
Waiman appliances. products (freezers) chamber • Reduction of raw materials Improvement (Costa Rica) High cost of the final product. • Redesign for a better use of of the quality and maintenance access. 
(CEGESTI, the raw materials 
2006) 
Heliconia del Tropical Flowers for Close to 50% ofthe product cost is • Redesign ofthe packaging, • Reduction of the 18% of the transportation 
Caribe SA export due the packaging and transportation saving the amount of raw cost 
(Costa Rica) material needed. • Reduction of the 14% of used packaging 
(CEGESTI, • The packaging was produced material 
2006) locally, saving transportation cost • Better sealing system for the packaging 
• Reduction of the 9% final product cost 
• Improved protection for the flowers 
• Compliance with the ISO 780 norm for 
transportation 
Panelex (Costa Office Furniture. Optimization of the use of raw material • Design of a flexible system • Improvement in the installation 
Rica) and modules shared between • Reduction of production costs 
(CEGESTI, furniture pieces • Reduction of 22% of the original weight 
2006) • Optimization of the raw • Reduction in the amount of used raw 
material by redefining product materials 
measurements. 
• Ergonomic design 
Mafam (Costa Cookies and snacks. Excessive distribution costs. • Analysis of the distribution • Reduction of 20% of the plastic 
Rica) . Lack of proper packaging. chain . consumption in the packaging. 
(CEGESTI, • Analysis of the amount of • Reduction by 7,000 cardboard boxes per 
2006) wasted packaging years 
• Redesign of the packaging • Reduction of packaging costs by 15% 
Venus Candies and Need to reduce transportation costs. • Redesign of the packaging • Reduction of 33% of packaging material 
(Guatemala) Chocolates Being able to comply with European system • Increased packaging production times 
(CEGESTI, standards in order to import product. • Redesign of the company's logo. • Better publicity and product placemente 
2006) Increase interest in the target market. due the new packaging 
Talleres Rea Coffee processing Need to comply with new legislation Redesign of the machinery, • Reduction of 50% of the production time 
(Guatemala) machinery regarding water consumption by reducing its dimensions, using • Reduction of 50% of the raw material 
(CEGESTI, coffee processing machinery and different materials and make • Reduction of 70% of the weight, which 
2006) companies. flexible the design according to the reduces the transportation costs. 
production volume asked from the • Reduction of the water consumption by the 
machinery machinery, by working "dry" 
Mobelart (El Home and office Waste management, particularly • Redesign of the product, • Production cost savings by 12% 
Salvador) furniture varnish, glue and dust reducing weight and • Reduction of the generated waste during 
dimensions. the fabrication process. 
• Reduction of the energy and raw • Reduction of production times. 
materials use by improving the 
efficiency of the process 
• Classifying of waste 
Mueblesy Garden furniture Introduction of a new product, but • Introduction of ecodesign • Reduction of production times 
Maderas being aware of the availability of the techniques in the design • Access to new markets 
Buenos Aires particular raw material used: process • Reduction of the energy consumption by (Costa Rica) Excessive energy consumption of the • Election of sourcing local raw modifying the need of special raw material 
refrigeration chamber material storage. 
• Better use of the raw material 
dimensions 
Manza Ta Tea and Naturist Excessive waste of raw material • Design of new packaging • Waste reduction of 10% 
(Costa Rica) Products Use of disinfectant with high • Modification of the raw material • Cost savings 
environmental impact specs • Reduction of production times by 76% 
• Quality control improvement • Better work conditions. 
• Substitution of the disinfectant 
• Modification of the equipment 
Appendix Ill: Questionnaire distributed to Mexican 
SMEs & an English translation 
Encuesta 
El presente cuestionario tie ne como objetivo el determinar sus conocimientos al respecto del 
Diseilo Sustentable y su aplicacion a la mayoria de 105 procesos productivos en donde se 
diseila un bien 0 servicio que va a emplear exclusivamente 105 materiales y energia 
requeridos tenh~ndose una cantidad minima de desechos, todos ellos reciclables, y un use 
eficiente de la energia. Por tal motivo le solicitamos sea Usted sincero y espontaneo con sus 
respuestas, colocando una cruz en la columna correspondiente "SO si y "N" no, 0 escriba su 
opinion segun 10 que corresponda. 
Nombre de su Empresa: 
Giro de su empresa: 
Num. de Trabajadores: 
Tamaiio (rellene el circulo correspondiente): 0 Micro 0 Pequeila 0 Mediana 
Producto 0 Servicio que ofrece: 
Lugar donde se encuentra ubicada: 
PREGUNTAS Si No PREGUNTAS Si No 
1. Considera que el respeto al I 9. I,Le gustaria contar con asesorfa 
medio ambiente es imoortante? tecnica sobre este tema? 
2. I,Sabe 10 que es el diseiio 10. I,Le gustaria que hubiera una 
sustentable y/o la produccion pagina web donde le aclararan todas 
limpia? sus dudas sobre diseiio sustentable 
I v/o oroduccion limoia? 
3. I,Esta consciente del impacto 11. I,Sabe de alguna pagina similar 
ambiental y social de su en intern et? 
emoresa? 
4. I,Sabe Ud. que una producci6n 12. ,Le gustaria tener un asesor ON-
limpia aumenta las utilidades de LINE para que le asesore a para 
una empresa? aplicar el diseiio sustentable en los 
I orocesos de su emDresa? 
5. I,Sabe Ud. que una produccion 13. ,Usarfa esta pagina web y la 
limpia ayuda a reducir informacion tecnica que provee, en 
enfermedades laborales? su emoresa? 
6. I,Sabe Ud. que una produccion 14.I,Cuenta con Internet en su 
limpia ayuda a mejorar la imagen 
I oublica de su emoresa? 
empresa? 
7. I,Sabe Ud. que un proceso de 15. ,Utiliza los servicios de un cyber 
produccion limpia y ordenado es center para acceso a internet? 
analoao de calidad? 
8. I,Sabe Ud. que una producci6n 16. I,Conoce que certificaciones 
limpia ayuda a abrirse mercados estan disponibles en Mexico para ias 
de exoortaci6n? emoresas con conciencia ambiental? 
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I·, PREGUNTAS ....•.. Si No PREGUNTAS SI No 
17. tConoce las normatividades 24- tSi asl fue, le fue beneficioso? 
ambientales en que su empresa 
debe cumplir? 
18. t Conoce si su gobierno 25. tLe fue facil contactarlas? 
(municipal, estatal, federal) tiene 
programas de apoyo y fomento 
ambiental para PYMES? 
19. tHa usado esos apoyos? 26. tCatalogaria a su empresa como 
limpia y sustentable por la forma en 
que maneja sus desechos? 
20. tFue facil obtenerlos? 27. i,A sus proveedores les exige que 
· entre sus estandares este la 
producci6n limpia y la conciencia 
ecol6gica? 
21. tLe motivarlan estos apoyos · 28. /-A sus trabajadores les premia 
a implementar cam bios en su por tener iniciativas que influyan 
empresa para reducir su impacto favorablemente en el impacto 
ambiental? ambiental de su empresa? 
22. tConoce de alguna instancia 29. t Cree que la implantaci6n de 
no gubernamental (camaras • medidas ecol6gicas en su empresa 
industriales, consultarlas, es beneficioso (Si) 0 es un lujo (No)? 
universidades, fundaciones) que 
ofrezca apoyos 0 soporte tecnico · 
sobre medidas ambientales? 
23. i,Ha tenido contacto con 30. /-Piensa Usted que la cultura del 
ellas? Disefio Sustentable, del Disefio 
Ecol6gico le sirvan al pals para que 
sus ciudadanos tengan una mejor 
calidad de vida? 
31. /-Que informaci6n 0 gulas ambientales tecnicas le gustarla tener para empezar a 
implementar la producci6n limpia y la conciencia ecol6gica en su empresa? 
32. /-Que iniciativas le impulsarlan a Usted para promover el cambio dentro de su empresa? 
33. t Cuales cree Ud. que sean los lactores que hacen que las PyMES mexicanas 
reluctantes de aplicar medidas de disefio sustentable, producci6n limpia 0 conciencia 
ecol6gica? 
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El estudiante a cargo de esta investigaci6n podrla desear comunicarse con Ud. Para 
explorar a .tondo algunos de los temas discutidos y de ser posible, dar continuidad a traves 
de la heffamienta Web que se esta elaborando. Dada su disponibilidad, t,aceptarla 
continuar en la investigaci6n? 
o Si 0 No 
Si su respuesta es si, sea tan am able de proporcionar los siguientes datos para pod er 
contactarle: 
Nombre y cargo: 
Empresa: 
Email: 
Direcci6n: 
Ricardo Victoria Uribe 
r.victoria-uribe@lboro.ac.uk 
Postgraduate Research Student 
Department of Design and Technology 
Loughborough University 
Loughborough 
Leics. 
LE113TU 
United Kingdom 
Teh~fono/Fax: 
Gracias!!!! 
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A translation of the 30 questions used in the questionnaire: 
1. Do you consider that respect to the environment is important? 
2. Do you know what sustainable design or cleaner production are? 
3. Areyou aware of the environmental and social impact of your company? 
4. Do you think that cleaner production helps to increase the profit of a 
company? 
5. Do you think that cleaner production helps to reduce the health risks in a 
company? 
6. Do you think that cleaner production helps to improve the public image of 
a company? 
7. Do you think that cleaner production is equal to quality? 
8. Do you think that a cleaner production helps to gain access to 
international markets and exportation? 
9. Would you like to have access to technical guidance about the subject? 
10. Would you be interested in a website, where your questions about 
sustainable design and cleaner production can be answered? 
11. Do you know of a similar website in internet? 
12. Would you like to have access to an on line guidance in order to be able to 
apply sustainable design in the processes of your company? 
13. Would you use this website and the technical information provided, in 
your company? 
14.00 you have access to internet in your company? 
15. Do you use the services of a cyber center/cybercafe to have access to 
internet? 
16.00 you know which certifications are available in Mexico for companies 
with environmental awareness and procedures? 
17. Do you know the environmental policies that your company must fulfill? 
18. Do you know if your government (local, state or national) has 
environmental support programs for SMEs? 
19. Have you used those support programs? 
20.lf yes, was easy to have access to them? 
21. Could those programs motivate you to apply changes to your company 
processes to reduce its environmental impact? 
22. Do you know if there is any NGO (industry chambers, consultancies, 
universities, foundations) which provide support or technical guidance 
regarding environmental measures? 
23. Have you had contact with them? 
24.lf yes, was it useful? 
25.lf yes, was easy to contact them? 
26. Do you consider your company as clean and sustainable taking in 
account the way it manages its waste? 
27. Do you ask your providers of raw material to have among their standards, 
the cleaner production and environmental awareness? 
28. Do you reward your employees for proposing initiatives that have a 
favorable influence in the environmental impact of your company? 
29. Do you think that the application of environmental measures in your 
company is a benefit (yes) or a lUxury (no)? 
30. Do you think that the use of sustainable design or cleaner production can 
help to improve the quality of life of the Mexicans? 
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31. What information or technical environmental guides would you like to 
have to start applying cleaner production and environmental awareness in 
you company? 
32.What initiatives would make you promote (environmental) change in your 
company? 
33.What reasons do you think make Mexican SMEs reluctant to apply 
sustainable design, cleaner production or environmental awareness 
measures in their processes? 
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Appendix IV: Information about the companies 
involved in answering the questionnaire 
Table IV.1 Anonymous code, sector and the producUservice/activity of the companies who 
answered the questionnaire 
. '~,'Code--~ ... . Sector··- .... Product/Service/Activity· 
1 QF001 Food Bakerv, suppliers to supermarkets 
2 QF002 Food Meat Processing and sell 
3 QF003 Food Coffee shop 
4 QF004 Food Pizza baking and sell 
5 QF005 Food School lunch preparation and 
distribution 
6 QF006 Food Bakerv, cakes, canapes 
7 QF007 Food Bakerv, coffee shop and restaurant 
8 QF008 Food Coffee shop and snacks 
9 QF009 Food Pizza and seafood restaurants 
chain 
10 QF010 Food Coffee shop and food for local 
universities 
11 QF011 Food Natural health products and snacks 
12 QT001 Textile Textiles distribution 
13 QT002 Textile School uniforms makers 
14 QT003 Textile Sport clothes makers and sellers 
15 QT004 Textile Babvclothes makers and sellers 
16 QT005 Textile Tennis shoes makers 
17 QP001 Printing Serigraphy, hot stamping and paper 
cuttin~ 
18 QP002 Printing Printin~ and embroidered 
19 QP003 Printing Printing and serigraphv 
20 QP004 Printing Serigraphv and publicity 
21 QP005 Printin~ Blueprint orintino and photocooies 
22 QP006 Printing Offset and serigraphv 
23 QP007 Printirli! Offset and serigraphy 
24 QSOOt -.-c Services .. Graohic Desian services ...•. '. 
25 QS002 Services Car mechanic services 
26 QS003 Services Transportation of goods 
27 QS004 Services DiY Cleaning 
28 QS005 Services Buy-Sell and repair of heavy 
machinery 
29 QS006 Services Communication services 
30 QS007 Services News Services 
31 QFEOO1 Furniture and Lights and office cabinets 
. 
'. o .'. Equipment . 
32 QFEOO2 Furniture and School furniture 
Equipment 
33 QFEOO3 Furniture and School furniture 
Equipment 
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34 QFE004 Furniture and Office fu rn itu re 
Equipment 
35 QFE005 Furniture and Rustic and handmade wooden 
Equipment furniture 
36 QCH001 Chemicals and Beauty products 
, Plastics , 
37 QCH001 Chemicals and Plastic bags 
Plastics 
38 QCH001 Chemicals and Paint makers 
Plastics 
39 QCH001 Chemicals and Oil based, chemical products 
Plastics 
40 QC001 Construction Building construction and 
restoration 
41 QC002 Construction Road and public facilities 
construction 
42 QM001 '. Medical services Rehabilitation and medical 
assessment 
43 QM002 Medical services Clinical Analysis 
44 QE001 Education Open Hiqh school education 
45 QE002 Education Leadership and management 
courses 
46 QE003 Education High school and College education 
47 QOO01 Others Glass containers 
48 QOO02 Others Lathe custom-made products 
49 QOO03 Others Production and sell of didactic 
material 
50 QOO04 Others Production and sell of didactic 
material 
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Appendix V: Coding analysis of open questions in 
the questionnaire 
Table V.1: Coding Chart for the open questions in the questionnaire 
-Resp, Lack of Responsibility -Ab 
" 
Lack of ability or tech 
knowledge 
-$ Lack of money, funds +T Time investment 
-Cui Lack of Culture -Gov ; Lack of Government 
supporVDistrust toward 
Government 
-K , Lack of Knowledge Rnd ,{ Random answers 
BQ Bad Quality $FS Financial Support 
-EA Lack of Environmental Cour Courses 
"'", Awareness 
Pa Paperwork WM Waste Management 
Bu Bureaucracy FM Financial Management 
+$ Need of Investment Rec Recycle 
$$ Costs P Prizes 
MYf, , Profits Sup Need of Support 
ER Environmental Regulations GSup Need of Gov Support 
E!o T; Pollution -T Time Saving 
NoSup Lack of Support or Incentives BT Brochures and Triptychs 
-KSD Lack of Sustainable Design Cert Certifications 
'T, ,', Knowledge ' ,§ ", 
-In Lack of Information ST Strategies and Tools 
QL Quality of Life qOV? Governmental 
Requirements 
-
EG Examples BC Basic Concepts 
Acc Access to information GM , Guidebooks and Manual 
Adv Advisers Proc Process 
R$ Reduce Cost RMU Raw Materials Usage 
FSup; Financial Support SpecProj Specific Projects 
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Question #31 "What information or technical environmental guides do you like to have to start applying cleaner 
production and environmental awareness in you company?" 
Company . •• ..... .r Answer· Answer Comments . 
Code .. . .... . .. . . . . . . . Code 
QPOO1 <Everything about it> This company 
didn't provided an 
specific answer 
QPOO2 <Having an adviser> Adv 
QPOO3 <Regulations> ER 
QPOO4 <Brochures> BT 
QPOO6 <Guide for raw materials specific to their processes and financial GM, Proc, R$ 
possibilities. Techniques that take advantage of what the company 
already has and reduce costs> 
QPOO7 <Cost, times of application, benefits> -$, M 
QCOO1 <Basic information regarding their particular sector> BC+ 
QFOO1 <Some kind of manual about the handling of fat waste (e.g. pipes, GM,WM 
deposits, filters> 
QFOO3 <Recycling> Rec 
QFOO4 <Recycling and preservation of food> Rec 
QFOO5 <The basics> BC 
QFOO6 <Provide a" the regulations that the Ministry of Ecology has, as a start, as ER, GSup 
we" as support to SMEs> 
QFOO7 <Processes> Proc 
QFOO8 <It would be a good idea to have advisers> Adv 
QF010 <Triptychs, brochures> BT 
QCHOO1 <Environmental regulations, basic concepts> ER,BC 
N 
(J1 
(J1 
OCH004 <Alternative uses for waste material> WM 
OT005 < Regulations and environmental guidelines> ER 
OS001 <Brochures, guidebooks> BT 
OS002 <Triptychs> BT 
OS003 <Mainly, how I can avoid the unnecessary use of diesel, how to make WM,RMU 
good use of the waste produced by a truck is a non-contaminant way> 
OS004 <First I need to know if some of the exist and how to get to know them> BC,Acc 
OS005 <Waste> WM 
OS006 <How to separate the organic and the inorganic> WM 
00003 <More beyond the basics> +BC 
00004 <Governmental policy at the three levels of power> GSuP 
OFE002 <The requirements for ISO 14000> ER 
OFE003 <Waste management> WM 
OFE004 <General information about technical support. Permanent technical 
advice> 
OE001 <Projects according to the needs of every company and their context> SpecProj 
OE002 <Recycling of water and par:>er> Rec 
OT001 <The ones I need to start> BC 
Question #32 "What initiatives would make you promote (environmental) change in your company?" 
Company Answer . . . Answer .. Comments 
Code Code .. , .... 
OP001 <Love to the work> Rnd Not really an answer to the 
question 
OP002 <To promote the sustainable design culture> Cour 
OP003 <Size of the company> Rnd Not really an answer to the 
question 
N 
01 
Cl) 
QPOO4 
QPOO6 
QPOO7 
QCOO1 
QFOO1 
QFOO3 
QFOO4 
QFOO5 
QFOO7 
QF010 
QCHOO1 
QCHOO2 
QCHOO4 
QTOO5 
QSOO1 
QSOO2 
QSOO3 
QSOO5 
QSOO6 
QOOO3 
QOOO4 
QFEOO2 
QFEOO3 
QFEOO4 
<Classify Qarbage> . 
<Financial support to have access to the raw material. That the 
.government has qualified inspectors> 
<Better life quality> 
<Support to SMEs, rewards to the companies that apply them> 
<Waste management and production bonds management> 
<That waste were classified and recycled as it should be> 
<Courses> 
<Those that provide benefits> 
<Educate the personnel> 
<More courses> 
<The information provided and the validity of the argument> 
<Governmental support (financing, orientation> 
<Fiscal (reductions). acknowledge by the Qovernment> 
<To create environmental awareness for its application> 
<Benefits or problems> 
<Environmental awareness about the more significant impacts> 
<The profits and the time saving> 
<A Quality certification> 
<Show with the example about being clean> 
<Certificates that we have already started doing it> 
<To educate the members of the company> 
<That the government demands them> 
<Environment and workers health care> 
<To acquire the awareness that the cleaner production and the 
sustainable design can provide benefits to the company and the 
WM 
$FS 
Ql, Rnd 
SUp,P 
WM,FM 
WM, Rec 
Cour 
M It may refer to those which 
provide revenue to the 
company 
Cour 
Cour 
Cour, M 
$FS, GSup 
GSuP, FSp 
+EA 
M 
+EA 
M,-T 
Cert 
EG 
Cert 
Cour 
Gov? 
Ql 
+EA,M 
environment> 
QEOO1 <Planning of short term strategies. Tools that help to facilitate ST 
the activities> 
QEOO2 <Promotions and incentives in recycling> Rec 
QMOO1 <Improve as company> Rnd Maybe some benefits? 
Question #33 "What reasons do you think make Mexican SMEs reluctant to apply sustainable design, cleaner 
production or environmental awareness measures in their processes?" 
Company Answer. Answer Comments 
Code .... . . . .. Code . .. 
QPOO1 <Lack of responsibility, lack of financial resources> -Resp, -$,-
Cui 
QPOO2 <Lack of a desi~n culture, lack of knowled~e> -K 
QPOO3 <Lack of culture> -Cui 
QPOO6 <Lack of financial resources, lack of environmental awareness, -$ -K -EA 
" , 
lack of knowledge. Bad quality of some environment friendly BQ 
products> 
QPOO7 <Paperwork and bureaucracy> Pa,Bu 
QCOO1 <Bigger investment> +$ 
QFOO1 <Costs> $$ 
QFOO3 <That really started to exist an environmental awareness among EA, M, ER, 
businessmen. Bigger profits. That they have to comply with +Cul 
regulations from international companies (in other words, with a 
higher cultural level> 
QFOO4 <Due pollution> Po I don't see how that stops 
companies 
QFOO6 <The low budgets and lack of support> -$, NoSp 
OCHOO1 <Ignorance, lack of financing, lack of culture (environmental -K, -$, -Cui, -
awareness» EA 
OCH004 <The need to subsist> -$ It could means that applying 
these changes is expensive 
and they need the money for 
other things 
OT005 <Lack of knowledge about sustainable design> -KS 
OS002 <Lack of information, lack of ability, lack of access to the funds -If, -$, 
for the development of sustainable design or cleaner NoSup, -Ab 
production> 
OS003 <Mainly the cost of the initial investment and the time required to $$,+T 
recover that investment> 
OS005 <Environmental awareness> -EA It can be assumed that it 
means lack of 
00003 <Lack of information> -In 
00004 <Lack of information and distrust toward the Qovernment> -In,-Gov 
OFE002 <Economic factors (investment and recovery» -$,+$ 
OFEOO4 <Level of culture of the owners of the SMEs and their workers. -$,+$, -Cui 
Financial aspects> 
OE001 <Lack of financial support. Lack of information about the -$,-In, NoSup 
programmes that can be applied> 
OE002 <Lack of knowledge and incentives. Lack of knowledge about -K, NoSup 
good practices, which ends in the no application of any 
measure> 
Appendix VI: Questionnaire Quantitative Data 
Table VI.1: Questionnaire results 
Question %Yes %No N/A 
1. Do you consider that respect to the environment is 100 0 -
important? 
2. Do you know what sustainable design or cleaner 58 42 -
production are? 
3. Are you aware of the environmental and social 90 10 -
impact of your company? 
4. Do you think that cleaner production helps to 92 6 2 
increase the profit of a company? 
5. Do you think that cleaner production helps to reduce 92 6 2 
the health risks in a company? 
6. Do you think that cleaner production helps to 96 2 2 
improve the public image of a company? 
7. Do you think that cleaner production is equal to 88 12 -
quality'? 
B. Do you think that a cleaner production helps to gain 92 6 2 
access to international markets and exportation? 
9. Would you like to have access to technical guidance 90 10 -
about the subject? 
10. Would you be interested in a website, where your 96 4 -
questions about sustainable design and cleaner 
production can be answered? 
11. Do you know of a similar website in internet? 86 12 2 
12. Would you like to have access to an online guidance 72 28 -
in order to be able to apply sustainable design in the 
processes of your company? 
13. Would you use this website and the technical 92 8 -
information provided, in your company? . 
14. Do you have access to internet in your company? 72 28 -
15. Do you use the seNices of a cyber center/cybercafe 30 70 -
to have access to intemet? 
16.00 you know which certifications are available in 28 70 2 
Mexico. for companies with environmental 
awareness and procedures? 
17.00 you know the environmental policies that your 62 38 
-
company must fu/fill? 
1B.Do you know if your government (local, state or 22 78 -
national) has environmental support programs for 
SMEs? 
19. Have'i2u used those supportjJfograms? 4 94 2 
20. If yes, was easy to have access to them? 8 82 10 
21. Could those programs motivate you to apply 80 16 4 
changes to your company processes to reduce its 
259 
environmental impact? 
22.00 you know if there is any NGO (industry 28 72 
-
chambers, consultancies, universities, foundations) 
which provide support or technical guidance 
regarding environmental measures? 
23. Have you had contact with them? 20 80 
-
24. If yes, was it useful? 14 74 12 
25. If yes, was easy to contact them? 16 78 6 
26.00 you consider your company as clean and 48 46 6 
sustainable taking in account the way it manages its 
waste? 
27. Do you ask your providers of raw material to have 44 56 -
among their standards, the cleaner production and 
environmental awareness? 
28. Do you reward your employees for proposing 46 48 6 
initiatives that have a favorable influence in the 
environmental impact of your company? 
29. Do you think that the application of environmental 80 18 2 
measures in your company is a benefit (yes) or a 
luxury (no)? 
30. Do you think that the use of sustainable design or 98 
-
2 
cleaner production can help to improve the quality of 
life of the Mexicans? 
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Appendix VII: Sample interview transcript from the 
Pilot Study Interviews (in Spanish) 
Interview No. 1 Code PTEC001 
Subject (S):Yo veo tu pagina, pero que es 10 que yo esperaria encontrar 
aqui, que es 10 que intentas ... Entonces 10 que tu me das son definiciones: 
ecologia, economia, sociedad, yo tengo una definicion ... Yo creo que si una 
empresa PyME empieza con esto no es atractivo, no es atractivo. Tu 
tendrias que entrar con cuestiones que les sean atractivas hacia ellas como 
p~r ejemplo que es 10 que esta sucediendo en Inglaterra 0 en Europa, de 
cosas nuevas como Diseiio Sustentable y luego ya si quieres poner 
definiciones, pon definiciones. Porque si entras asi, esta es definicion de 
diseiio sustentable. 0 si quieres, poner "Diseiio Sustentable es la relaci6n 
entre ecologia, economia y sociedad. Si quiere conocer mas, vea esta 
parte ... Despues, bueno esto es inicio, despues me mandas a una guia de 
uso. Y aqui me dices cual es la intenci6n de tu pagina. Prop6sito de la 
pagina ... Dice todo aquel que tenga que ver con al toma de decisiones 
dentro de una PyME. Toma de decisiones, ok, digamos que es un ... 10 que 
se llama la parte directiva 0 el grupo de mandos medios ... Una ayuda rapida 
que resuelva sus dudas ... Entonces si estoe s 10 que tu estas queriendo 
hacer con tu PyME esto tendria que ser 10 primero que tendria que aparecer 
aquf... 
Interviewer (I): Lo que seria la guia de uso 
S: Cual es la intenci6n de esta pagina 0 para que esta creada. No se si has 
entrado a una pagina que se llama Wikipedia y se ve muy padre, tu entras y 
te dice que es wikipedia y para que sirve y te da tu informacion que tu 
buscaste .. Si estas son las definiciones, yo me imagino que tienes la idea de 
un glosario ... Donde esta 10 que es responsabilidad social, 10 que es una 
politica ambiental ... produccion mas limpia creo que si la pones ... Que ... 
Ligas utiles ... esta bien ... El logo de SEMARNAT cambio, hay que actualizar 
los logos.· Esta bien, pero donde esta la liga con PNUMA... Hay una 
entidad... puedes poner p~r ejemplo p~r la de Guadalajara, el Tee de 
Monterrey tiene mucha informacion de cuestion normativa. Esta pagina de 
Ingeniero Ambiental... Pero bueno ... Ya me dijiste que es para que yo 
resuelva mis dudas y me guie en la implantacion de politicas y de 
produccion... Nos vamos a Introduccion donde me define Diseiio 
Sustentable, de acuerdo a quien. Por que no me das varias ... varias 
definiciones de 10 que es diseiio sustentable con base en quienes y luego 
me dices en esta pagina creemos, nuestra idea del diseiio sustentable es ... 
para que yo tenga una idea de 0 sea quien 10 hizo no ... Aqui estas ocupando 
IS014000, donde esta la cuesti6n de responsabilidad social. SA 8000, la 
norma AA1000, que utilizan mucho en Europa nomas que tu no me la estas 
poniendo aquf. Solo ISO 14000 Y nada mas la referencias ... Hasta ahorita 10 
que yo he tenido son puras definiciones y luego me dices que el INE y el 
CMP+L me pueden ofrecer guia respecto a los temas. Y donde esta el como 
tu crees que se debe implantar el diseiio sustentable ... Hasta ahorita 10 
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unico que he visto, me has dado definiciones. Yo no puedo tomar con esto 
una decisi6n ... Como empresario te digo, si todo eso es bonito, pero como le 
hago, todo suena bien, pero no me das algo que hacer primero, que hago 
primero, reuse 0 minimizo 0 reciclo? 0 mejor creo productos faciles de 
reciclar. Eso tendria que ser como diselio, quizas ... donde esta tu prioridad. 
Ponme cuales son los principales ... ponme unos articulos interesantes de 
diselio. Porque si esto es para diselio, hasta ahorita solo me has dado puras 
definiciones ambientales. Tendrias que ponerme la liga de la Ley General 
del Equilibrio Ecol6gico. Incluso puedes ligarme una pagina con la de 
normatividades ... www.economia.com.mx y ahi vienen todas las NOM . 
... Donde estan las normas de la UE? Hay paginas padrisimas de UK en 
cuanto a protecci6n ambiental. Donde esta CEDESO que es italiano. Ahora 
ISO 14000 no va orientada a minimizar materias y reciclaje y reuso ... Estas 
normas ECOL ya no existen ... Lo que pasa, es que con 10 que tu tienes aqui 
al dia de hoy, yo no puedo tomar una decisi6n ... con esto que tu tienes aqui 
no me queda claro que es el diselio sustentable, que diferencia hay de un 
diselio normal a uno sustentable ... que vaya con respecto a la producci6n 
limpia, que haga productos renovables? Eso es un diselio sustentable? 
Porque sustentable la palabra como tal indica que se mantenga ... entiendo 
como que debe integrar a la sociedad y mantener un equilibrio ... pero como 
diselio sustentable queda muy ambigua tu definici6n ... que es 10 que vendes 
al final... Imagina alguien que la va a ver con mucha menos capacitaci6n 
que tu. Todas las PyMES aqui en Mexico son de gente aventada no de 
gente que sepa. Los brillantes estan en Europa ... los que saben de negocios 
se quedan en Mexico, pero a ellos les interesa algo facil, para que invertir en 
diselio sustentable, cuanto me va a dejar, que voy a hacer yo con esto. Esta 
. bien, esta es la base estas iniciando pero no tiene nada de soporte por que 
hacer un diselio sustentable ... son mejoras ambientales, pero no tienes ... 
agarras el ciclo de vida de tu producto y piensas como mejoro para que las 
materias primas sean menos dafiinas al medio ambiente. Como dentro del 
transporte pongo menos ... Bueno esa es mi idea 0 como 10 veo. La gente de 
GTZ han desarrollado manuales. No es como un diselio, ellos agarraron algo 
que estaba mal y metieron herramientas para hacer mejoras. Entiendo que 
la idea es que tu propongas como hacer las mejoras ... mira mis guias, mi 
checklist... esto es 10 que Uds. tienen en Europa ... las ligas que tu me 
pones, si yo soy curioso ya las he visto, pero si tu me pones ejemplos de que 
hay en otros lados en Europa me va a empezar a lIamar la atenci6n ... que 
puedo yo mejorar. Esta es la versi6n beta verdad? 
I: Si 
S: Si yo te veo un buen de problemas con Beta ... eso es como yo 10 veo. Lo 
que necesitas primero es definir para que va a servir. Ni me das una gula ni 
me dices que es responsabilidad social. Hacia donde van orientados, 
cuantas empresas en Mexico tienen implementadas certificaciones de 
responsabilidad sociaL .. AI momento es muy amplio, peor no me das nada. 
Lo que hiciste fue una recopilaci6n de varias paginas y un glosario, pero ni 
siquiera esta completo ... Faltan cuesliones sociales y econ6micas. Tendrla 
que ser un glosario mas amplio. Foro ... 
I:La idea del foro es que la gente se ponga en contacto, aclare dudas y 
contacte por ejemplo otro empresario que este haciendo algo similar 
S: Eso si es algo interesante 
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I: esa es la idea, que sea mas interactiv~ y hacer vincula cion 
S .... Cuantas normas hay en Mexico en cuestion de diselio que ellos deban 
dar seguimiento ... hay una norma de etiquetado .. de .. de? Todo eso esta 
ahi, donde esta en tu pagina? Esa es la idea, que me des una guia de como 
cumplir con al normatividad ... 
I: Se podrian quitar ciertas secciones ... 
S: Tendrias que definir que quieres hacer ... 
I:Suena interesante 10 de generar ideas 
S: Eso seria una cosa padrisima, en Europa, hay lugares donde a los 
empleados les pagan por generar ideas. Porque no generar algo similar, 
pero tendrias que explicarme ideas en cuanto a que. Tienes que pensar en 
algo alterno, que propones diferente, tu que me das, pero si tu me das cosas 
lIamativas, que estan haciendo en otros lados, un foro abierto, haz tu 
pregunta ... puede ser ... puedes manejar promociones como la "idea del 
mes· para los que se unan al foro. Pero si vas a hablar de diselio... 10 
primero que tienes que hacer es definir que quieres hacer y como guiar ... 
como 10 implanto, como se usa un sistema de gestion ... Dame ideas, por 
que no me das ideas, cosas tecnicas ... que te parece. Esta muy bien, pero 
10 que necesitas es saber que vender. No tienes una idea de 10 que 
necesitan. Las PyMES son nefastas en cuanto a manejo de residuos. 
Coding and clustering the interview data 
Company Code 
~,Ihteiview;; Jc. co~~, .... . '. Sector Person interviewed, ;~':':'~¥~',:No~!:~""'~;): 
••••• 
: .'. .. " ..... ..' .. . . 
1 PTECOO1 Environmental Owner/Manager 
Consultancy. 
2 PTTSOO1 Transportation of Sub manager 
goods 
3 PTBOO1 Bakery Manager 
4 PTFOO1 Office Furniture Owner/Manager 
·5 PTCOO1 Road Construction Owner/Manager 
6 PTPOO1 Printing Owner/Manager 
7 PTPOO2 Printing Owner/Manager 
8 PTQOO1 Beauty and Skin care Owner/Manager 
Products 
9 PTGD Web design N/A 
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Coding for the interviews 
FullfilObi The company thinks the site fulfils its objective 
-FullfilObj The company thinks the site doesn't fulfils its objective 
+Opinion The website produced favourable opinions 
NegOpinion The website produced favourable opinions 
+Use The company will consider to use the website in the future 
NoUse The company wont consider to use the website in the future 
AddContent Need to add information in general 
AddContacD Need to improve the contact section 
.+Nav CC The overall navigation of the site is correct 
-Nav. . c': The navigation of the site has problems in some sections 
+GraphD: ' .. The qraphic desiqn is qood 
-Font· + , Problems with the font (size, font used) 
Imp!ovlma: Need to develop new images and/or change the current ones 
BrokLk ...• Problems with a specific link not workinq properly 
'Goverlssue The answer mentions a problem with the government 
InfoCost Need to add information about costs 
Cons.Contact Asked for a way to keep constant contact with the company 
FutEval ·c Asked for a way to evaluate future progress in the company 
OtherSite ' .. The company knows of a similar website 
-OtherSite The company doesn't know of a similar website 
-Cost CC • Considered that the cost of implementation of Sustainable 
'. 
.. Desiqn or any certification will be a problem 
Distribution Concerns with the distribution and allow the site to be known 
SpecSect Need to add information about a specific sector 
+Content . The content was correct/enough for the company 
Techcontent. Ask for more specific technical information about implementation 
+Language' The level of language was correct 
NewFind·: The company found interesting the new information provided 
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Table VII.1The completed coding System for the 'content' cluster from the Pilot Study 
Company Specific Topic Quote 
Code Code . 
PTBOO1 +Content "Tambiem bueno se puede saber que dentro de 10 de esta pagina encontramos bastantes links eso 
es bastante importante porque podemos conocer la fuente de informacion directa y poder conocer 
tambiem otras alternativas y otra gente que tambien ya este haciendo esto. En cuanto a 10 demas, 
es correcto un foro, los contactos V un foro donde se pueda platicar bastante la tematica." 
AddContent "metieramos dibujo, metemos informacion corta nos va a permitir que la persona que 10 va a usar 
sepa desenvolverse y sepa como usarlo dentro de esta pagina." 
AddContent "ISO que faltaria desglosar los ejemplos y para que nos sirve, viendo que empresas 10 han 
implantado, que empresas han logrado salir adelante con un ISO ... • 
Techcontent "Para mi seria mas importante algo tecnico ... que nos permitiera saber las herramientas porque 
algo mas teorico 0 algo mas enfocado, caeriamos en puro lenguaje de lectura q no nos permitiria 
desarrollarnos. A veces es importante le saber el que hacer, el como hacerlo para poder dar el 
paso principal, que es el cambio ... " 
InfoCost "Luego otra cosa aparte de 10 se. entendio de la pagina (Y que se necesita) es un como y cuanto 
nos costaria a grandes rasgos, lIevar a cabo un proyecto de esto. Un lugar a 10 mejor un simulador 
de cotizacion en un ano, en dos 0 a tres anos, que es un alcance, una meta que se puede dar una 
microempresa para crecer." 
PTGD +Content ". Creo que es una buena idea esto del foro no? Sobre todo porque hay gente que ya tie ne 
preguntas hechas entonces ya no tienes que estar respondiendole a todos, si no que al 
responderle a uno, con que lean las respuestas que ya diste antes, vas solventando ese problema 
de contestar personalmente siempre. Es una muy buena herramienta esta del foro ... " 
", la informacion que tiene la pagina esta bien, esta bien distribuida, nada mas hay que distribuirla 
+Content mejor entre los diversos links. Por ejemplo en la pagina de estructura general cuando tenemos en 
N 
0) 
0) 
PTEC001 
PTQ001 
PTTS001 
AddContent 
AddContent 
Techcontent 
AddContent 
AddContent 
AddContent 
+Content 
SpecSect 
la parte inferior estos clrculos ... Creo que 10 manejaste muy bien en la parte de arriba ... en la 
parte de abajo no te marca nada." 
"Aqui estas ocupando IS014000, donde esta la cuestion de responsabilidad social. SA 8000, la 
norma AA1000, que utilizan mucho en Europa nomas que tu no me la estas poniendo aqui. Solo 
ISO 14000 Y nada mas la referencias ... " 
"Como empresario te digo, si todo eso es bonito, pero como le hago, todo suena bien, pero no me 
das algo que hacer primero, que hago primero, reuse 0 minimizo 0 reciclo? 0 mejor creo 
productos faciles de reciclar. Eso tendria que ser como diselio, quizas ... don de esta tu prioridad. 
Ponme cuales son 105 principales ... ponme unos articulos interesantes de diseno. Porque si eslo 
es para diseno, hasta ahorita solo me has dado puras definiciones ambientales." 
"Cuantas normas hay en Mexico en cuestion de diselio que ellos deban dar seguimiento ... hay 
una norma de etiquetado .. de .. de? Todo eso esta ahi, donde esta en tu pagina? Esa es la idea, 
que me des una guia de coma cumplir con al normalividad .. ." 
"Lo que hiciste fue una recopilacion de varias paginas y un glosario, pero ni siquiera esta 
completo ... Faltan cuestiones sociales y economicas. Tendria que ser un glosario mas amplio." 
"Esta bien, esta es la base estas iniciando pero no tiene nada de soporte por que hacer un diseno 
sustentable ... son mejoras ambientales, pero no tienes ... agarras el cielo de vida de tu producto y 
piensas como mejoro para que las materias primas sean menos daninas al media ambiente. 
Como dentro del transporte pongo men os ... Bueno esa es mi idea 0 como 10 veo." 
"sobretodo mucha informacion que realmente no teniamos conocimiento ni habiamos hecho 
conciencia" 
"De hecho no encontre informacion especifica sobre 10 que ... sobre el area de autotransportes, 
pero de ahi en fuera no me coslo mucho trabajo utilizarla, estuvo bastante bien" 
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"yo creo, digo tomando en cuenta a 10 que me dedico, mas que nada informacion acerca del ramo 
de autotransportes" 
"Y par ejemplo en la parte del contacto, cuando abri esa parte yo me esperaba algun cuadro de 
texto 0 algun elemento asi para escribir mi pregunta 0 escribir mi comentario y mandarselo 
directamente al master de la pagina. No esperaba encontrarme la direccion del webmaster nada 
mas: 
"Y me gusto mucho el hecho de que tienes a que se dedica la pagina, cuales son las cosas que 
influyen en el desarrollo sustentable y todo eso y no nada mas una pagina en la que dicen que es 
desarrollo sustentable y te ponen todo coma si ya supieras de 10 que estan hablando. Aqui si te 
explican todo coma debe ser." 
"amp liar un poquito algunos temas, algunos puntos, porque me dices en algunas cosas que hacer, 
pero no me dices coma" 
"la informacion y todo esto se va a amp liar cuando se tenga ya contacto ya perfectamente con las 
personas que pueden asesorarlo y con los foros." 
"Quizas, ahorita que me dices esto hay una cosa que le hace falta poner que es aproximadamente 
para una empresa que representa 0 que costa tiene el integrarse a estos programas." 
"Yo creo que es una pagina informativa y de interactuacion muy buena y ya a quien le interese 
profundizar tiene los elementos para hacerlo." 
"solo necesitas retroalimentarlo de diferentes gentes para poderlo perfeccionar, sobre todo hacerlo 
adaptable alas necesidades de cad a uno... de mas gente en general no? Par ejemplo a la 
industria de la construccion creo que le faltaria alga mas y asi toda la gente con la que te 
entrevistes te puede dar el punto de vista mas Qeneral para que fuera una paQina mas usada no?" 
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"Te digo 10 que le cambiaria a 10 mejor que la dentro de la misma pagina habria ciertas como 
especialidades. Esta muy generalizado a la industria pero deberia de haber dentro de eso deberia 
haber este ahora si que divisiones para ser mas objetivo." 
"Si esta bien, pero siento que le falta mas realismo no se, mas objetivos 0 como te dire, mas 
direcciones mas directas 0 a 10 mejor falta enfocar alas necesidades de cada quien, me refiero a 
separar la industria en textil, 105 impresores y todo eso que en este caso es 10 de nosotros." 
Appendix VIII: Profiles of companies engaged in the 
Main Study 
Company No. 1 : Bakery 
Sector: Food 
ProductlSeNice: Baked goods 
Size: Micro 
Number of employees: 9 
Years of operation: as independent, 12 years. As part of the original 
company, over 100 years. 
Organizational Chart: 
General Manager 
(OWner) 
I 
Manager 
I 
Salesmen (2) Accountability Acquisitions Storage Bakery Auxiliary (3) 
Figure VIII. 1 Bakery's organizational chart 
Operation Processes: 
• 4-7 am: Yeast preparation 
• 7-11 am: Making of different produce 
• 11-12 pm: Baking of the bread 
• 12-13 pm: Cleaning 
• 13-14 pm: Finishing the baking and packaging 
• 14-16 pm: Delivery 
• 16-18:30 pm: Turning off the ovens 
• 17-19 pm: Checking the weights of the bread paste for the next day 
• 20-21 pm: Cleaning and Closing 
Most common problems (particularly environmental ones): 
• The excessive cost of using LP gas. 
• Air pollution. 
• Excessive use of water. 
• Dumping of the residual fat into the sewage. 
• Use of consumable tools (e.g. cleaning fibres) 
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Company No. 2: Construction company 
Sector: Construction 
Product/Service: Mainly road paving 
Size: Micro 
Number of employees: 10 
Years of operation: 4 and half 
Organizational Chart: 
The company has a flexible organization chart, where the only fixed position 
is the general manager (owner). The company works as partner-
subcontractor with other companies that provide the infrastructure. This 
company then acts as a liaison with the government and provides 
supervision to the construction process. 
Operation Processes: 
• Submit proposal to contest to bid for the construction contract 
• Signature of contracts and the deposit 
• Elaboration of a budget 
• Construction 
• Invoice 
Most common problems (particularly environmental ones): 
• The raw material, particularly asphalt for roads is of bad quality and 
very polluting. 
• There is the need to improve and separate the sanitary sewage from 
the pluvial one. 
• Government is very strict with the parameters for the construction, 
however most of the times these parameters aren't well studied nor 
understood by the same government, resulting in damage to the 
environment. 
• Have enough funds to be able to bid for a contract. 
Company No. 3: Furniture manufacturer 
Sector. Furniture 
Product/Service: Office Furniture making and distribution 
Size: Small 
Number of employees: 65 
Years of operation: 25 
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Organizational Chart: 
Supervisors (2) 
Acquisitions 
Agent 
"'a 
Managers (3) 
Factory 
Manager 
General Manager 
(OWner) 
Operadona 
Manager 
SI"", 
Manager (2) 
Figure VIII.2 Furniture manufacturer organizational chart 
Operation Processes: 
• Finding clients 
• Creation of a quote 
• Taking note of orders 
• Send the orders to Production 
• Acquisition of materials 
• Fabrication process 
o Production of the individual pieces 
o Assembling 
o Varnish and finishing touches. 
• Packaging 
• Transportation 
• Delivery 
Most common problems (particularly environmental ones): 
• Excessive waste of packaging material 
• How to dispose of our solid wastes 
Salesmen (4) 
Secretary 
Auxiliary 
Help 
• The air pollution generated from the application of paints and varnish 
in the furniture. 
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Company No. 4: Beauty and Skin care products 
Sector: Cosmetics and Beauty products 
Product/Service: Beauty products for skin care 
Size: Micro 
Number of employees: 4 
Years of operation: 25 
Organizational Chart: 
Accountability 
(External) 
Cosmetologist 
Owner 
Production 
(Owner) 
Assistant 
Figure VII1.3 Beauty and Skin Care Products organizational chart 
Operation Processes: 
Is very variable, according to each product and the need to refill the stock 
and the demand/level of sales. 
Most common problems (particularly environmental ones): 
• The raw material quality as it affects the times of production, the 
quality of the final product and the ability to comply with sanitary 
regulations. 
Coding Sample: Governmental issues clusters 
. Company Code Quote 
Bakery Govreq We made changes based in the 
-financialreperc information provided by the Health 
Ministry to comply with the standards 
and avoid fines in case of an 
in~ection. 
Construction $issues SMEs usually tend to save the last 
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govsupport penny. Then, there would be the 
$support need of some kind of support for 
SMEs. Usually money transforms in 
obstacles, and money also means 
time. 
Govissues Finally, we have to take in account 
the political factor... the companies 
that get those contracts usually do it 
through politic relationships, 
friendships and similar, and not 
through contest or other means. 
Furniture Govsupport In my opinion, it would be worthy to 
$support think in incentives and programs that 
were attractive to companies, from 
the start to the end of the 
implementation program, as well as 
some kind of direct guidance 
program, supported by governmental 
instances 
Beauty and +support->website For us, this support (website and 
Skin Care govrequ external support too), arrived in a 
very convenient time, as we are 
dealing with the paperwork to grant 
the patents to our homebrew 
products ... 
-govsupport In Mexico there is a lack of 
-communic governmental support, lack of funds 
and interest to promote any project, 
coupled with a lack of communication 
between different governmental 
sectors and a need to unify concepts. 
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